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01 liJlUl S cSulu bU-l j^kJl S^So ju; V t^Vl ^iij 
4jjj LgJl Jj - j£>3\ o ^xi cu~J 2LJI li*>Lul (5 ^dJl js*jl*1J 

SLwLl jl jjb *LjVl (Jap! 4*Jj ^pOj U ((^Jjjb)) 4J jil> Li coJ^- 
4^jLiT 015" <u^iJ jl^Ll ot j^t Ji ^>.^! Ll^J bit Lo . Ju^ij ji>- 
01 - ^51 ^1 Jl ^ jSj\ 4jt ^ jjb Vj - ^U? jj ji^Vl* 2l*jl^J 

.dJjfa jLLl lloS- iS j j^kJl ^ j . J j jJliU ^cJ^^a j I j>- 

L» jJi Lj^i Lc. c0 j£lJ SJLtS' Sjj-v5> f JH> 01 f ^JUIJ ^fCc <jf yc^l 
lit uL^Vl JS* ^ 2L5*iJ-l ^Jb 0t Lx^jj jli ^ ^k^J 

^ j t v^.V ^bJJl 0L4 \ jt>& « ji^-Vl ol ^Jl 
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3^ jJwll 
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0£ iiU-l 



Ak^il j^^l j>p ^ j^k c^^-SH ^o-JJl jAj j 

^JlS jj^Mj *><i IgJ^lf L»l iiJuiL>- ^ y A^^U 2LJ1 y-^VI <J.liJl 0 Jjfc ^ 

JJ-£s£* jyp t^L»Sfl <jj J^IiJj>ti.l L^UXJ t Jjull jJLoj .(j^ ^Jj-Mij ^i) 

((tju!)) il .LjJIi aJLp! LfeU Ov^j cjJLJij J y>d\ hj>- L^jJJj 

lift JLp Jidl j ^1 ^ I^LSLJ t O^lHl UUL^I U JA 
(d Jul)) JjbL>cij c^JU! L^oJj ^p 4J cu>tJ (_£-Ut ci jJl ^ LgJl j^p 

j 4jIp c^? J* ^L>tk!l /^P d^Jl jJLj 4^ ^ylS' ^1 Jl 2L^Jbj 
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JS" *JjLtij ul j^siA Jp ji\ o pygmy horses V>*^ J j-^ 
oi yiJl ^» jlfxil armadillos (3) ^ jJil j opossum (2) f ^ jj.Vl oUI ^ 
ojwai jjJaJLj 4jUJ1 <^Lo-^ *^lic U^i ^salamanders (4) j^u*JLJl j 
j UsjI i^LiA j jLi jUi* ^Jij ^Jl Lgiylj c2L>u>-Vl 

oLjJ±J1 JLp ^lAij c( jl ^) ^oSI LjJjt ^1 aj^aII V^jVl 
^jp ajUo- J,l a^^j! oljdJ-l wUjJ c4jlJI oJla ^ j .mammals 
LjajU^!)) j c jUJt ^j>cj- JjU <^ij! L^^>tJ c y>*-£Jl Jt j j> olSV- Jff. 

j\ jSty aL\j>- j iJj^JL. t jjJUl 4j jU ti^Jajtl oUU :Cycads *pl£~J oULJl (l) 

aj»r ji . Jj j aJj t Jaii Jr\ o^j i ^ 01 y*>- :Opossum fy* y) (2) 

tUja 13 12 ^'t jf-J ia>- ^jj J^>M JU- ol d\jJ-\ \±a 

<uk j^j t*u— j»t jjaij 5j ^JLiUs J iCjljb jjjl aL^ ji ^ larmadillos ^ j^ii (3) 

j yZJ&\ >tAp caJUwJL 5^j*jJI *p ^xll oj^ai' oUUjJi ^salamanders jJLlJLJi (4) 
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.5 ^Ju^Jl ol jdJ-l oli^ JLp j^xJ! j SU SaJUJJ LgJu.U^l jl^Vl 
i[ cgiant ants J*>U*]I J^JI o jvsuj ^ ^ canteaters J^Ji ilSl Ut 

l» S^Lp J-ojJI ^ ^ yi\ Ijla of jlj 2,5) ^ jJt l/ 
15) sJUlS' oU^j AiLJ <u>*j^i lo ^ cS j^-Vi 4k>JJ( ^ 

4 * * * 

\ y-\^» [jJlajvj IjwL^« JjJ ^Jt Oj^>cJi £J2j c4jUJ1 oJLA Ja^j ^ j 

5 ^-s^iil aJIS'jJI jt-oJ-l c^iJUli c^sjVl 5 j^aJ( oJLtJl c^jVl J>L~p1 

AjliLJ JjL>o j-ojuj jlJf l ,6) ^L-Jb 5 yL>- LS'jU t^jVl 

.((jU Sj^)) jt-^L UJ c(! jL> 250) f Jtf 

Sj^li jJ^j cLUJi oLLkJl /^P ^LUa-iu o j^>wJl 

.5jo*Jl ^li a^jI scavengers (5) ^«ULiJt oUt 



(^rjdi) .4j>U£\j oLL jij^ (5) 
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<JI J jtJ t ^J-cjJI J,) JaJL-J ^Ja^Jl ^jLp-ti? JjLJ UJLlp j .SjJbil SjUJl 

^li ^ J^iU^ j cajUJ! oJla ^ ^jlJ! ^IkdJ ^JLiJl Sjlic. 5 j^^Ji JbJ j 
4^j^jaJl ^c-^UjJI J~*J oLlI 3it>- ^JUi c*.L>-Vt ^ *p j-^ <p ^4 

l-JI j^r L«l .**r jiJl oLJ.\ ^Jsu- L^i _^L> J-^J coVIaJ! ^ LploiL 

(w^Jj ColAl J* IjyJfSS j jJ^waJL AAy^rJIl oljU*ci! bfcJL>tI3 iO JJ^J' 

cbowfin (6) ^ jJt iJLc^l cJlS" tojo^Jl ^li ^ /^>^JfVl ^^ii Ujly 
^ ^ ^aJI eels ^^J-^Vlj gar (8) jliu ^jj j tperch (7) £- yiJl j 
Jl» to jLi}\ 2JU* ^Jl yijl ^JLp ^Jlo iJLo^Vt OwU OjJbJi j .^kJl 

(a^- jdi) .5jJL*Ji oLil ^ ^i^J (6) 

(5^r jdl) .^JiJLpjjl ^L>- 4jJlp a L« di^- :^ iL-- (7) 
(i^>r j^l) .l^^VI dL-JLj ^ : jU^ jji (8) 
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. 2l^jVi s y^Ji ^ tj^Ji ^ jikj s^^i SjjUJi ^piiiJi JUL; 

j^P j-Lj ^Jfc j ^>-Vl Lfc -Lo till Jt J-s^aj LowLj cL^jJj (^Jb-L) 4Jb>xj 

jyP ^ ^vaiL jlkj 4 Jliu ^ip ;4j jUaJt ipliiJl cJlS* 
^ L» tLj^Sj U jji cl$_I> ^ ^ J^J j-* fl-tfSH 

.^JsL^Jl JjO^J ^Jfcj cJi-J^sJl jUil 4jLSj Ij^l jliaj Colli 

.olS jJUdl J5* JjtiJ US' L»U c2L>ol ^1 a y^Vl ((I Jul)) yulloJ 

^ jdbi .1**1 ^>-t jUJl lJu^J tS ji>^Jl ^L>- j& ^JL^u Ul«> ^ij ^Lp 

L5 >^ V I iJjS Jli t^ij^bj 4JL^ j ((|Jbt)) J j jsLsJ ^Jl SSUJt 



^ a4L; jt J3---w4 i^U- L^ji tVM ^ jV 1 ^ jJu jLcj" tectonic :*J y^oJl (9) 
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ttoJbU oljliJl OjjiJj tAjjJ^r 1 v^aiVl cJK^J UJ cLVLo^Ji 
j jiajJl j cdjUaJ-i C^wLaJ 4CUJ-U-I Aj^wJI ^cjjU J5^tJ L^LS 

3j^>tj <JiSy>- j-L-Jl ^*>^ O I j Lai I aS" ^>ti t jLiJaJJ V L»-g-^xJ 

i(\ ji* 45) 150 aiUjr.^jSn ^^li^J JJQ; ajjIjII 2UUJ1 

^ ^yJl obf! ^ 35) SL. uol Jl 

j ^1 oli jJUIl ^ ^YVt LLi ^Ja-J Jl Uj! ^1 US' 4 shale 

.((IOj!)) I^lj j^j 4a j^J\ IfUL* 

((J^wa)) 0 yL>- OVI Up jik ^JJl - ^>Jl J < j^J> 

Jjj^ 4j^p j»Ui a^>U- cJiSyj V s-'jj- 5 -kLJuJ - Messel Pit 
c-iJuS' 4 1875 ftp ^ ^ 30 ,fl>- JaiJ J] ^jJi ^>J-I \1* 

d jiwU 4^?L>- l^l> <ji s^^i a j^t^j LjJljL^I Jjt (( J***~o) 0 

cr 4 ^ C 1 ^ f 1 ^^ ^ c>J^ Oi^ cL^iJy 

jjaxi^ j^J ^ iJLjb Jl J^y cJLj ^lll 0L1 ybLl j& olix> 

ji!) .(^jVl jj^) s^jVl 3 jvUU jUi 
(2^>- jdi) .oLjOiJl j ^Jij ^iJl ^sVjj^l j^>U Eocene (10) 
4_g^ j oUJ? jj&j 4jLk^J*>\J JjL5 ^ 5jLp ^Jl«0 j^o jt JiJ^ : shale (11) 
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2p j*-sf t((Ji-w.)) ^ v>— yU-l JL^I cJy 1 1966 fl* ,i tl j 
! >cJ si-*- i jlftl *U1p j Paleontologists (12) ^'U- e Vl .Up ^ 

lylT 6 cWl ^ js^ .14* I jM^ 1 J ^ j^J\ £ c^jil J*i 

£32 <J j t l\ y>r J jl lJUsISI jl VI .4-JU-lJJl ^UapVl J t jj-LaJt j 

^ c£ y>-l oljlS'Jj li>*j ^jVl jj^j Jl cojots^Sl ^J?-Jg;:!l ^Jj^iLu j 

4iL-^ o ybLl j^p La jLp ^ j tLjiJl jl 2L^jJl jL>c^Vi 

• O 60) ^^SL. 
4^iL« ^L»t wU^J LgjV ^jJ-uJl JL^-pI oiSjJ d971 ftp J jl>**j 
^1 - AJliVl 2L. o j7 5 c^UJl jJJi JJj JaijJl ^ ^1 . 

frLiol* J*iJlj o^lij coLUJl ^yoJ ^3j^» Jll^Ju^ j yLI j c ^laJLf ***** 

0%> ji^tj tOl j^l (J^\ cjT*^ £^>*ll jl JLj .tgJl Jj^ jJJ Jj^ 

I^j ioL ybU (^OJUaJ a^Lu 5 ybLt i] c^lJb^VI 11^ J^-t 
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3* jJ&\ LaJLM 



ja \ y>r j^I^j ^ ^oliLi 0 jy&H 0 yu*\J?\ j *LJLJi jikili to jjjJl Jl 
£-w*l J j-*Sn J-L>J .^SoT La £^v*Lj toL yL>- ^ J jxA zi^ j L jJi o yLLl 

. 4j Jail>cj ^ ^Ip Jju j* JS* 
J>- j iJL* ol^ t jiUJl ^Uxjt jjaxl ^Ip ^ ^ U982 (»Lp ^ U cu5j 
Jj ^iU^x^i ^ jl ((o jj-a^l y)) jLi^ ^Lp 

lJ^Uoj ,4j 4^?UU oIj ybU 4P Jl OwLJL^- ^Lil ^Jwaj a!p 'o j aJ~\ 

.^LJLjl JjuL Li" Lie tL^JlS^ Sj Ji" ^^Lp -kiUoj 
oj ^>-i ^Lp iJli oL) ybU ^11^3 j i j?yJ-\ olLl? J^2jL 015" L~ij 

jVj^J' ^ ^J&- ( J>^J( ;JivjJl i^J ^P .5 yL 4^1 4J C^JU 

Lie tjui-t ^ j £^ J (J oJJL^r . . ((IJbl)) ^j* dU; cJl^j . J,Ji*il 

.0 >>tJl ^li ^ o ^iiJ Li" 

jj* aJIp 4>- ^1p Lfcjy^ I Jb Jtlii _ I j Jl>^\ oJLa j^ia^tlJ ^fcr*^. oUl^I 

JUpVi Ji. LLc til^uVI ^ ^ cobyLLl L UL>.f 

jl Jjaij ^ g Ja^J f^iiSf L^">L«I jwj jjJiii^ j cSj^oJJI lull oljy 
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*■ * . . » * 

2 yb- ^ JU-^Ji Jl 400) %* 250 ^ ^yb L. *iL^ 

j» (J Ujjj^ ^ y^JJ ^ ^ jtf diJ t(( J~-^)) 

j^Ja>*j ^ytil ^ji ;2006 ftp .LJllL ^ tfU J5" 

^ tUL*Jl t^LJl Ip IJLL>- ^Jail^o ^ iJlA jl i-ij ytil 

JjZp^j I jJl£i jL>dJl l«l c^UJl Ai^- j& Oj^>^j p-* j 4-~l>- l) jijiaj £-«Jrl 

^ cJ^I LU Jl l>i j .*b j^Jt J> j-Jl J> Ljjcj j^^xt ^1 *L*VI 

.oJbyiJlj Sj^Ut i^Ql JLP blJUb pIjA Jl 0 jJUJJ JLoju cfl*Jl 
^ C~*>- C^j.j^ Jul' Lp>-L^» £ij apIJ ^ ^ yii! dJJi fli 
oUI j-J-l frty>-l j 44jj jlJl oLilil j caJ ji^ail jL>*>-S r l jUaJl i_3 jjL^j 
L^i ^3 oj jjsl£ j j>t^J jljwbLj ^->cj>tj oi> jjj tOb*>lS ^ JjJJ o yb-tlll 

oL^Jl jSl Dj^J L. S^Ui .L.UJ lJL$^ ^ dj^j L. UL>-1 
oiU^j il c«£ j j^»U)) 0 ^ yd ^4> b?T . U jjy IjJl ^ - ^JL. jt 4^1^ ^y^JaJl 
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Jj jJaJl 0 yc^ l.^— o jJ* j . AJU J^Lu ^ J JJ» jy&\ 

aJ yb> A-^t©j>- jLLLX3 c jJl ol-UP L«t . Aj 2L^j ^JLoJJj C4I^>- (j 

L5r ^> <WiS aJ jl^i ol yj jlS" LJLP Ak>JJ! AlJij .Ajb-J jILp Oj£o jl 

Sjl>-1 j ol ajIS^I jTilj .jbp^Vlj y^Jl ^jij c^ktiJl JLp jj-u^j ois" 

tolj^Lddl j iJL^Vl tvap JJ jlf c^Ip 0 jJU 500 0 ^p 
(( f JJ J**^'j Oh^- 4 *Li-l ^ e^t-^J c^^ 1 

^ j^Jl 015* j^j j^j iob ybU j& i^J* JS" A3 yc« ^Ijl Ail A>> jjj c^aiJl; 

.U j^L> ajL**j jli c^jJl 
c(( jL-jb) A^l^r ^ ob ybLl jUp \*u\lr\ ((fjjj*)) ^ cJlS" 

cJ jJl viJJi JLw* 4 1997 (»Lp ol jjiSjJI ^JLp J^a>- ^ - 

(( f JJJ^ ^ c200f) f ^ t^J .A^UrL) Ob jliiJl oL> yb^ jjp ^ IS"* jLL* 
1,6) jiSl Jj^P j^lp j jiwU jj^?LjJJ Oj^i^t c5JL5\ Jj yiJl 

9) Ua5 Cjy^i jj-^L»JL]! J^L? jJLi JLij >(J ^ yj\ (j^^JLi' 
^LjI ccu^ ^»Ip j ^JU 200 015* aJIj c jLl?l a^jjI Ajjjj 

J J Ai^^l AJlxi! 4JUpI U .Triassic period ^kj^ 1 
JLJJI J^ill Ja^l ^ ^Jj <fjS\ cSvalbard archipelago ((^ jUbL-)) 
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f aij Jurassic marine reptiles <13) V"'j^ h o^jjJ LJip 
t4i y <Jl JJ? jl c^iJl jJapVt <~3lA^I U .Igju JS"La ^1 j^lJ\ 
j»Lp j jJL 150 * yu l-a^-I j c£y*H 01 jJ- ^ J±oJ^ 

JJ ^>^r J J-^j j 12) L.JLS 40 oJu^r J c^UJl 

.(jl2-t3)fU3t 

jSJ ^ t2006 ^Ip >o-u*jp ^ ((^jj^U)) ^ yu> ((f jjj*)) J^j l^ai* 
^ip LpIj <jL>- c_JLSj diij V^J ^ <^ j ol 5 ^Jyi ajJl! 

jli^kj . Dr. Hans Arne Nakrem ((fjS'U J,jT .:> . ^^ilL 
Thomas (( yjo jJ» ^>-b JU*ULl jliaJl J 

JU- obiJl ja wbJjJt ^j^i 05 ((fjjjA)) OlS'j .Perner 

U-p C-j^Sj j) La jSnJj . J^p i 4v g ;>i jJaJ /^aj col jl^Jl ^« 

* * * e 

Mala^j LJb JwLj (( yjo)) jlS" «({Jjj*)) Jl ^ 

j^j c4iilL I ^jJj>- j (( yjo)) Jj>o jlxi cojy j» jil j 

^Sj^sJI oijfe JS" ji j^Jj .^UiaVLj o ^Jbr 4jJl! it ja c^k J*- 01S" ^ 
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5i jJuL\ a-aU-i 



cJlS' Lc.jj edit (( J-ww^)) o yL>- ^ 4»l1p j j^J Ji L^jt 0 ^ ^1 j 
jL-j t! ^v^p ImI jji ^ (( y^)) 2j jli Jl «^ ^LS)) j «f jjjJfe)) ^ ^Ip 
jy^p ^JLSj yJl apLS J>-b o jJu^? L Jl tfiteJl JL>- ^Jl 

^s^j OL L^U- L^L*- jl ((f Jjj*)) J (( y jo)) ^> jl tA3jil ^ yiil 

jJLi j ^Js- olS - o j ^i>-t ^j-^f liy- a^> y olkpl JLi Ojjb *li>-l ^^Ip 
jf ^A>- V JJij Ol iljl j t^rcjJl fliu J^r^ll OlS - .UU Aj^j jl 

jtJ . ol j-UmJI oJm> JS" ^©i*Jl x-<>jj>til j^p L^?^>- ajV ^oLLl yg«JJ ^ jcj 

J^f5 ^*JLj Ojj-s^ ^ lij^lla (( j jj)) ^3 

: Jli j U(f jjj^)) £• lJUb o^< iJjLtJ L)t Jbu ^1 j^-I Jii Ails' j iJbj cS^IS* 

.((^oi*Jl d^>cJJ I^pU^-I 
.^jL-lil L^> j-4 Jjtj o jji>tJUj ((Iwbl)) dj 
JSLa Jl Jkj Ail ojji Jii t^X4J ((f jjj-*)) j-*aJl ChU^I 

l$Jl l5 *il> ^1 oLoiJl ja oj tprimates (14) oLJ 7 ]l ciJ^I * 
^ VJ4 ^Ls^SU j tci ^1 ^JiJl ^1 j^J _^JI ^Jr\ 

to^r JS^.^y^jLli aJL.IT oJl^Sj^Sfl ol iV juji 

a^jIj cJlT o Jjfc jl VI c J^LiJl 4j>x^s>l jj 
ijjj 5 j ^i>-Vl di-fc jl ^li^l Jl Aj ^ii o yi>JJ Oj yiJl y jJrl jj j^Jli 
oJla jli tdUi ^ jlT .d^jJbLl y^i jl ji^ 1 7^*^ J! 

jlwJ^M J-o-iJ col jJ-\ axL^UJ ^^IaJ^ ^Juw2iJl ^ oLjJUJl ^ L"j :ol — J J\ Primates (14) 
tjy^ ojjLj cU ji^ J^j^'j iS-k^ jj^ 3 . ^Jr^ 1 jL-J^ r l oL^i ^Jaj j jijlj 
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0 jJL. 33,9 Jl f Ip dj±> 55,8 ^ ^*2*l c^iJS . j/tfl ^v^Jt OlS* jlSJ 
ol~J^Jl cc~>JbLl ^s^Jt ^ Je>}i\ ^SjZ dL^y\ LjJ iljLAi 

lOLj yaJ-l ^JUjJl ^><-iil S-^^ - J J*^' ^l-UJi ^vajJl Jbu OJu>- 

Ji>- ^^Lp . iJL* cJlS* ccJa^ ^Lp j jJ-a 40 ^ ^1 I jjcoJ^>-1 j^Jli 
^Jl c3 ^J^t oli oLJjl ^Pj^ :UL*Jt oLJjl ^ jIipj^.LJLp 
dorise (15) -Uj jj^Jj ^iJl SJL^i ^) lemurs j j-<JUl ^Ul Jiu . 
JJUai j tarsier (16) (( ^1)) Ji* - ^Ur' ^ oli oL^J^Jl 2Lp^ j 

Li OLp^j .^L^aJ^I I ^LJ^f tin— between species ((4-iJl)) oL^xl! 
OjSJ OS cL^Jl J*j d\£ ^\ dll; 01 ^li^l Jl ((^ jjja)) ^1 

.AJljl^V^ oLLp ^ ^t^jMJ c5*"~^ 'V- 5 ^^ (^-^ i^y^ 1 ji**^ JJ^J (15) 

j^r j J~*t t jU^V^ OlSL. JLJ jJu^ i y (16) 
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OL^Vl 01 IJbj cLL Olfsi dUJl Lat . JL.JLI ^lyiJl ^j^- j i^-^ 

J*>U- j^i .<JL>- j^J j^J' 01 jL^I ^>>J il t^^JUJl c~>*Jl 
dins' JiSliJl j t( JLi*Jl f IkJl j c^Jt 2ii cLfiU ^ j OL^Vl 

Ujtp OS LjI j} IS Lie . . 2Ljli l$J!)) :*J^ ^ JLiJ-l Jipl aSj jLSi 

.((Si ^iiil AJLuLJl ^Ip 



(( yjo)) 4*11*1 jl wUjj .4JL*jj ((f Jjj^)) OVI j U(^jo)) j c^kJb U 

^•^[j jiltVl dJlj aj^*1! 01 LjJ ^sl2jl ^Jl cL^Jii ^ Jb-ij L^jJu jj-^ ^Ip 

0 jJU jl^ L$J ykii yuJl 01 VI ijU i j ji^Vl 0 Jl* ^^ip i^LL^I 

}S\ L5 « s JaJt ^hj^ (( jl^jb) «^i>^ ^ (1)1 JJ ja <L>J^j jlj t jVj^ 
aI^c 01 ((yjo)) ^ • Jt 5 dr 4 ^ jVj^ 15000 

01S" lil L« (^jJ 4i jLj^ Jb-I ^ djJL>o ^ c^*>Lll ^Lpt pLfxJl 5^ y 
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JuJuJl SI cAjUU OjU? oL; ybU oJufc Jit jLio JlpI jiJli . jyU J&LtiS^i 

jjfe jl^jl c-i>«-^« OlS" ^-JaJbj t^jl Lg-Uj 

^^jL f^yd' jj-^J . Jj J.O-T.U ^j^Jj jJ^a-fl ^L^SfL LgJ 1 t^-Lil lijb 

Jl A^b^j 4jt Lif .jt^j JUaJ^U OjJj^ L*LPjJ Ci ^Jl>-Lu ^ 

4j>^ c^Lj^ ^j^JI Sjt^Vl j ^WSU j-s^rJl t\ ^LoJjJl J-Jail ^j^J 
jr' J- 5 ! Ji & j^d ls 1 ^ dr 4 ^! .l^JU^lj o 

UjL oly ^ij^ (( J-w^«)) o ji>- ^ > =;t ^' ^f 5 ' C^f 

Ulil L* ^jJU^j Ji jp dJL^L c 1995 ^Ip aJLS ja Li^j (( j^-J jJb)J 
Sju £ Si oJla i_iLiiSl 01 jli .^LJl ^ jU^Jl ^b>*j ^Jt^ 
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jSl Ujj - oL-J^II ol> olil^i jSl dUj 4iL 
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((^1 V> J-^t ^)) <uJ> ji^ Charles Darwin ((^jJ b ^ J 1 ^ f 15 
aJl^lj ojlfsil cJlS* tc^Ja^ Lip 150 Ai* On the Origin of Species 
J^jj ^ *k~u Sbt Jl o j^iil j 0 ^li ^Jl £ ^ t« >^ 

cJyu Jbu L-i ^.^1 Lo ^Lp I j^iiJ jl Jl <.jj^Jr\ 4^>bJl Jl o Jsj]\ 

^JL]! t((L)L-J^I j^ko) J L5 ^^Jl ^ ^b 
J(jji OlS^jjb)) L)t^^l .J-^» oLJi Jl ^ 
^U^V L* Sbt Jl ^>rl^ ^ ^bJl Jl S j4 4Jli t jJ^ j>p U-^ j li* 

o jjfc cJ-b- Ju»j .L^jlp J-*5Lijt Jj toLJ ^Jl J,} ^o^J oLJlS* c^I 

.oUl&l ^ aJLJL- JS* oLiJ <.Je jSfi J ji SUJ j^j Jl oVLaiVI 
o jU j j jlxj (J j-^- - A-^ijCal !b jJLL* 4jlL>- I J&j cools' 4 J 1 a i I JS* 
transitional «*JL&VI ^1 ^Sfb) j JyoLJ- OjjJr-l ^yJl ^ Jjty 

.species 

^jfcLo 0) VJ tLfTb J j-s^Vl ^LSi) tl>T JbV bJLi tSJL'lp ^1 Ji«j ,oL*J^Jl 

Jl t ^oJ^j tLucy ((^^)) t^-^^i L*Jj IpjJ 50 

taustralopithecine ((^j^ij^Jij^jSfb) ^b Aij^il S^^iJl 2j*>U 
(( j ^JU -^b LgjU^l Jij tcu^ ^Ip J jJL* 3,2 Jl U ^p i jajj 
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c^Ip o jy ((^ ^J)) ojo^l oij . 1974 f ^ Donald Johanson 
I4JI ^kJ jJ\ cLiyf J> ^ ((^ ji)) (( j j^U )) p> 0Sj 

J** Jj tJlyJt 11* kU^l ((|jbl» £^ 4it ((f jjjJ* 0 jj>r)) c5 

<jj j**ll jJLjJI Jb-I ^-r^aj j^) LgjV ^dU-b LpLi JL>- Jl*jJ jjfc Jl 

j^i ^ Aiydi ji j^i c ^ji DjS^ t ji^Vi j^t ^ .Sji^ j 
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^ Lp 0 47 JLl* J^Lp <s JJl J jL^i! 11a ^ «f jj j*)) ^ j^t 

V>1p 4jLp (Jl a>-L>- ijLjfc o 4j| Js jJLi Mi c^^Jl aL'UJI o j^JiS 

.(( ^>jJl 4^£? y ctJUU cJl5o . . ((iJbl)) J^-f tU-a 

(dJUl)) *l ^ flfl Jl a^-U- 0L5j cLJjLj IJlP 015* ((^ jjyO) 01 JLj 
wi-Ui j oL ybU a J> jo y )) 2LJISJI ai^JI ^-ity iLp 

^j^^iJl diii U c4ii!b I^jJj^ j (( jJ jy.)) 015* .obi aJL^J jciLi^VI 

. oULLusJl Jj JliJI i,, ^jT LgJ^Lc 1 j2iUaj SjliC.jl^i J ((IJbl))-J JaAl>JJ 
^ ,J>lisZ^\ J^li; ^ ^ ^ A^rjj ^ Ji «f ^y.)) ol J^l j 

.4^JaxIl 0 ys*: j Oli! yM ^» £J>* 

_ ^^JSaJl ^tjjlJl cJ^^ 9 ^jJ^- 4 ^ 2006 ftp i-^ £^>r\ 
Uj^jU ^^50 . Professor Elen Roaldset ((c^JJ jj <>L!)) jj^Jj^Jl 

J$ ^UiaMJ o ol ij\ ^Js* j& JLi 015 lit U-p ilJL-ju aj o~>- y 
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.((j^j^jjUI jyj o5 2L£^ LgJ} .LgJi ^l^H Jilt ^±JULc LjT jlS^T V 
UkJ t$J UjJu^ o jo-I Jii j .c-i^il ^jJl^ \x£ liUuiffl ji ^3 

01 jl cU ^li 01^ Lprl 01 ^ ^O^Lu ji j c oJaill j! ^V-J 1 

^>eJ 2^JjJt ((lJUt)) OUL^La! 3bjli« J">U- ^ 0 47..^ ^ ^kJ 2LL ^1? 

iiUl 5^1 jjj ^1 ^j.Vl ^ fcoill ^ ^iJl dJJi cRosetta stone o^ j 
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<ulp j t jJ-A^Jt <jul J Lfi* j-* ji ^Lp jv^lj cAj yaJ~l 

^ j£ c2007 ^Lp JJljf ^ jJyJl *JL*p frjJ SJjJI «^ jjj*)) 01^ UJ j 
aljl Jul* tlfcLlij (((Jul)) SLj^ ^^Ip J^i c->LkLJl J\j LJj^ Li Oyv 

<JUj tBonn ((0 y.)) o> ^ Professor Wighart Von Koenigswald 
J*a>- oljyS'jJl 4^j^l?l 4JuSU* ^ Jlili jjajjl 01S" it iSjjJuil 
J^p US' tJjVl oLOiJl L^p^j^j d997 flp ^ 

.oJbJlP Ot J^-J (( J-^wwwa)) J* J* 4Jtili£- DAP ^^ip (( jJl J^>t-L) jS' )) 

Jens ((jijil > >r>r)) J-^l yJl Of «f jjj^)) ((aJtjj^jS')) ^ j^lj 
^jUij j cS-^U J\ © -<(Jr^ *A-~Jl)) -> to j c3 jytLl tFranzen 
((^jjt J>)) 0IS* c,_jui_L? j>o ^ip ijcj jii! ^jo^JjJl oli <Sw>wwJ) 
Jl ((Ju^a)) 0 Jj y£ wL> oUrb^^-VI «^ OlSj .cJ ^kp Jbs^ 

((J-v^)) ^ yU-t JL^pI cJ^i US' u(o jySoi y)) ^ «£ jwS^Jj)) 
^JbJl 2L^SU 4fjbJ fjb d984 ^ 1975 ^ SjUJl ^ o^f ^1 
oL) ^»1j>t ^uiki LaJup 1973 ^ ^ (( J^^)) 5 yii- ^LiLi 
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5a ^idli 



**~JI j»i jpVI Ji>j .L$A>^ Jj^ ji J tJ^L^ j >^ ylt ^Ij 

.(( J^VI ^Ap lfrt,.ali ji^L* JLP 
ot j.:,Jl diij tUjli , JL?-! J J* (J £*-*r 4JL>- J^p jlTj IJj 
lM u- 4 J"^ - ^ Ol Oj^ - 01^ t(( J**-*0) o jAs>- ilil l$J Jjl^ ^Jl 

j^ji ^ oL^yi ^a^-v Suit SisL* t^j j jVi s J>\ 

eil>f ^ ^Jl JL-^JJ J^lSOl ^jULl jlt^l i5Ljb Jj c JjVl 
IAa L^Ip jJLj jIS" ^Jl IjL&I J*^ ^"...J ^ JAj 

.«4il y Jjt jl coil j^>- ^ tjl ^J~| 

t 31 y }) f-^ J J^J 4 Dr. Jorg Habersetzer (( jji^^U ^ j j>-» 
Sjow? V>Jj tUs» ^>tJU LcpLSt LpLkjl ((jj^- y.U)) j^j .^LjJalll 

.jjiil ((fjjj*)) o jP^ J jJ ^ ^^jo jlj cV-oJ^ 
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(( \Jo\)) \«ak oLb La ja 



j y OjUjj)) oJj^Uj:.j -^j^ teJ^ ^-o-aVi ^JL> jJ> ji^^Vi 
t^^-jjVt jv^t oL^Jj JL4^ yfcj c Professor Philip Gingerich 

jt^I ^ A^* jLill ^^Lp y o jjJj c^Jjj (^AJl 

^geological sciences y ^ jLJl ^ ISLJ <G ^SJj 
c£ t University of Michigan ((jUr^J^)) 2j^L>- <J ybU ^i>^i 

the Paleocene— Eocene ^r^j^Vlj ^y^jJUl jijvaxl) aJLoV* 
£*j>- tULp ^\ jiS^/ 4jyiJl jjlaJ ^j-Ai * Transition 

molecular (uy ^k^ ^>r^^ yU- c 2002 ^ 

IjJp jllaJ ^Ji f j^iii JisToLjJUtll ^ j jJ*j (I jlJ-l Of biologists 
oUI jj-l ^ lilj tk-JJJlj a^I 3J?yL* oLSi t(mesonychids) j%— »l 
hippos J>\ ^ oil ^* j t Artiodactyls j^jlt ^jU^Vl ol j3 

.camels Jl<Jrij 

Dr. Holly J j*)) .i-J^j**^ ^jj oli cLLa 5 p& 

XJ\ j>?\ o\ .oLJ^I J^r ^ j^l - Smith 



^ ol jiJ! jSLi ^ jJp ^ ^ y : molecular biology (17) 
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3; jJA\ iiLM 



_ 4^0, j 4jL^2j ((^ jjj-*)) flL^l Ljf _ ((jJU-l Jj y)) ^s^l IwVSvjfc j 

■r L " 

*b yi>U v-U? yr* j 'Bad Homburg ((£- jjr* 1 -* ^.)) ^ (( J jsa 

^« ji jjj LJL>-j c(( Jj^. 4^JL**lt 3i jP ^ j j-^j^'j 

Ljl« ^^So \ ^ ^ ajaj&b c^j^ojJl 2L> ^W.Sti dllj iS y^i 

c4jL*j 4^13 443 yJb oJUaJL* ^ j jJLwa.ll (( yjo)) J .^1^1 jJiJL 
J jt jlS* ,4jL^wU ^ 43 jiL CJlS* J tSjjjb-Vl j%-^aj c^jJt £ jiJl ^Ij! J 

Jjjj 45C<J-j 41) ^ jj 16 ^p £JL L~i 67) ^ jj 26 ^ jUl 

Jwail 0 j jwaj 2i> ji^ cUlS - ^jjl a j ji>-Vt ((^ jj j^)) wLfcLi t j jill ^Js> j 
J jl Jbuj . J, jVl S jjwaJl ^ L^Jlp flLuP J laJLLP <L>o Uf 

c^jjil *LJt*^ .^LJjVL jy^ a j-o-P tSjji>-V1 5j>- ji 4^1 ^ 4JLJb 

4j yy>- Ol J-L^J 
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<*ijJl Jj ol J t(( ^L*jl)) AjcaUr a^U-J.1 |*-~JL ((o-^jJjj)) 
cl^L^ Jl Sjjjb-Vt ^ ^ J^ii (( y 4 lJ^ ^ J jVl 
J «£■ jjU^J j)) 

Ji jj^jj^h (( r jjj*^ vir 4 ^ y 

.^oJUl ur A>tiJl j ^-JLmjJI CjLJ^j ftl ((C->j jiSjl y)) 

»i>UJ J^JCa JI ((|jbl)) (( y jo)) |JL cdUi Ji*JJ jj^ 

2Ld jjLail ^jj^ ^L^i Ji (((jij^ly)) -^<^J . 2LoU ^ oljLi?-*>U 

.((IJbl))J 4L>J>tii Aj j^JI J j>- ol* ^ixxdJ c-J ^1 ^ll 2bj^ ^ J*^l iJL* 

^ ^1 JUi .Ltf U^l Sj^Vl ol ^ JtftsJl ^ oLJ^I JjT Ji/fj 

0^ j>SS AJwJU ^I?7.mJ |I 4jji cAjjj J^a J>^> > 0jjjL?-S' I jl ((^ ^Jj J-*)) (j-* 

jjJj ^j^ai £-<w .LfljIj^L <^yj OJb- Ji OlS" lit U J^JL^ 
^ o^Lp j j^^^l 4-JLp J^2r>o bT *>L^aiJ jiSl Sjj-v^ Jajtj ^u^Jl 4jc^VL| 

jj ,/?t11j ^^—o Lo^J cAj yii-l 4j>- jj c-J JjJLi L^JLJ jl A^-ji j^Z>*J jl 
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^ j^>j jl ij\ t (microradiography) c£j jt yu^Sfi 

llJ^s-Cj .1 4^JwwwJl jL^T ^l^>«JL^I LjL^s-C 4jI Ls 'Oji^s-* 4^_^J 

^ J ^ y ^ >^ ^ ^ oVj 

d^>o ; ^ ja Li j ciUVl oJla ^Jlji ( yui> 

J ^^Ll Jt a-o-Pj c(( J jo)) Jl 3j ji^Vt j«Z I jo-Sfl <*3^Jl 1 jJL-^ ^ 
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(( 



^ ji>. JS* ^ I jjAJ JJ O^iLJl o yiJ-l c-jL>^i olffj . 1995 f U 

jCj^jJuV j-Ai tr ^fc)) oL>t^ 0*>U-*j ((jJL*jf)) ^Jl>^j 

fciJLJb^, (^JJl cHessisches Landesmuseum Darmstadt ((oliA^ jb 

((J^v^a a] jjt)) ^ o'JV t^lUl ^ ((J~^)) ol yb- |Japt oJj^Ij 

c-a^ OLTj .2008 pip J c^^uiaJl « j^jf)) <J^* ^ 

. o j ji>-Vl dill ^jjU JUJb*iJ 

^jjU I j^Jl>o 01 ((olid* jb)) ^ ol j.LJLp ^Uai^l U OIp ^ j 

J! jj-Ui-^ c 1982 ^>cJ ^ ((J--W*)) o jk>- ((lJUl)) ^1 
^JbitiyJ La I ^ 015* ccJ jJt tlUi ^ . ybU ^U- IpJb^-l jJ\ JiiJ-l 

01S* j c^jlJI J\ J ^rUrjji ^3UVl cJtf US' cLprl 

^UJi (J j>-\ h jA>- ilL* jk> ^ j .^Lv^t ((iJbl)) jjL^2.4 ^5 b j^rj-* 

t^jtiJl oi^j Hessen ((^y*^*)) j^>- 

JJj c4^ jS^Ll L^Lp 01 JJ o jJA A>r j^l^ C~>\£ ((IJbl)) 0V j 

^ c J jjLJ A>- ^l^J 4j yii-l Ap c,^^ ^ LgJLp jUai 01 
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3i jJult 



Sjc^Sfl jj-s^ ((jj^ y.L*)) ^Uf Jii .LfuaJ ((I^AjI)) oIJj La 

fj j>\ c((Jj*^)) o yb- J^b ((IOjI)) SL>- ((^jjJI y)) j-S* y LoJ^.j 

((Juij ^jl^ L r JLi)) Jsl!s£> as \^ .biostratinomy ^1 

JLp (( jJIjj^ ^ j y»j ((^^jlj>-)) ja JS* OIS" .U U yd LgJLu-t 
J-»l J j>* ^SjJ jy^" 1 J-^ 3i yc« 

5 ^ ^ ^Wr 1 ^ 

jj-s^ oJlSli td^Ji 5_Lo^p ^ jiJ (d Jul)) J a^L^I J^liJt cJlS' 
cJlS' Vjj tpenis bone s^ 25 c^-^ ^ o\ 

oUjj JJu jl5v3 L^wL-m^- J j& \J\ 58) A-s^^j Cjij^ s '3 
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jo-f bf cl^pl ji J ji^i (dJbl)) liL- cJlS* ail j ^ ^Ju JuJ^J 
^zJl — ajjUl Lg^LgjI ^jU^lj tL^Ji j L^jJuj sjj jJaJl ^jU^V^ (j-o^v j^*' 

jit i^f 

jl (jl ub-aVt ^^Ip tj^^ cJl^ L^^S j L^jJu ol c5y cjj ji^sJl 

SbfTjJl JjL*i j^Jf 5 j cJlixi t4j^pJLLl SibiJl AjJ^Jrl 2^Jl L«I 
^ J! lS^ 1 ; 7^^' ^laiJ 2Ly-ljJbj .<Jj^)\ ((iJbl)) lib* ^ a 

bl>- IjwS' 015" lilj .^ju ^LJf i^Up J~p Liuj ^ ^w&l diJi 
4iJjJl J>k!t AiJ? Lprl y>ti^t *bj| Oi> Ji 4jI I j>t^Lwli cLLlaj 

(jl JLx> LjJ O J\ ^Jl oLLjlI! j ((Lbl)) Jai^ aJLp jl Jl I j 

(( jij3l J)) ^Ual^l U(J~~*)) o yi>- c^ry^L-l ^5 L^Jl jl tO y^ 

c^iji! U w a iL a ^ yj yL>tj 2001 ftp ^ Lui LiV SaJUj J^w« 5 yb- 
(^JJt jb^jaJ^t ^bjl ^ C-JiiJbl ^Ji 4,S...t„dl 4Jl5"^J! jj^waJt L>- j>C^\ j 
Ajj jJLJl j jjhcyaJJ 4jcjJ.I y LlaJi 4^5^ y jl U Jbr j j . Oj^^tJl ^ j5^J J] ^^1 

co ji>-\ cJKjtJ ^jy^ jJLSi jl5" j .c^* j»Lp j jl* 47,2 2ul y Jl 

.((^Ip j y>o U ^P t JjJLP aL>- IJLa Cjlff 4jI lJ yii j 
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o ^ cJtS" ^Jl cJaiJlj ^jjJl j j^w2_!l /^P CJ yL-l ^Jl t_J j ^kJt Lai 
I ^laJ j . JLju JLg-P Jlu oJlii oL>- JiiA- 2jll« C-Jl^i cLJlil iaiJL! 1 jJUa* 

Jl ^JUkll j J^^i Jy^ Jl JaJ^Jl ^ c^Sfl j£j I oS^I 
LgiSCj* 2L/>L*o 4p?a:<£ oUi j oULJl Lli cJiai c^>sjL^ 0^ jl Jit 
3 >U ^JUC oLjlS* ^ JuJbJl ji cojUl jS'Vl OlS* Ujj . jP» 

or *J J~~-* o _yi>- J L^ip jtp ^Jl obyL^I 01)) :^15 ((jijJl y)) 

c^-.J^I 5j>t^jL 4.1a Jj cAJLoJ^Ca LJtp ^* j .L^Jbjb- 4>-j^ LgJ 
CJlS" ((IJbl)) frljutf Olj^ Jl IJb cJai-l j^J~ j .((LjJLju.! L'Lj^I j 

oLj( I* 0jjA>-*\ CUPj^l 42000 flp ^ .JUJb^JL ^Ix^Vl oJlA Oby^ 

Dr. Burkhard Pohl ((J jj ^ jUIS*^)) jj^UJl U^v^-i ^1 c«jijJl >)) 
c Wyoming Dinosaur Center ((oijj^LaJJ ^jujjIj)) £ j* <j 

syry. (Jp ^ y)) ^ j .">U^ 0\£ \^^>\ oLuJl jl 

^>-l j-^ 0*>\j jjJl jl cJuAj — 5jji^-Vl oJLgJ J^L?" ^>-l cJu^J 
«V» ^jUl (t-l Lfclp jltli c JjVl Sjj^Vl dUJ Uj (((Jul)) oJLS'j - 

.SlabB 

j»lp ^ ((^)) ^jUl oby^ ^r^^ J! ^ )} 
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((I JUl)) OlJU La 



^^^iJt 01 Ju .ojjjb-Vl dib 2L£JIp cJlfT AlCw o joui 01 ^ t2003 

ill *y Ljjt J> l^ul jsv dU; cjis» i ^ 

lJ">U<j c JUpVi oL ^ <b jjbi olj^ i j o JLi (( J***-^)) 
t^^J LJU OVS* J j^JUJJ villi 0l Jl ((jij3l >)) ^1 to jji>-Vl oIa 

cJli j ilgJU-V ^^JbtJl o*>^ l/ 9 J 1 -^ aJLsTaJU cJlS* ((IOjI)) 01 
SjjTJu toji-i ij o^j^-jil OL^V* JULcT ja jy£)) :((1ju1» ^ 

^ 2UJl>JJ ^jy^ .^l^ 1 Jai J y- JlVJJl 0U»Vl J-<^ 
OU^Vl J->LL2> il ;LjJL^I J? lit iJOta^L j^iJ lil oLJ ^Jl 2Lbtp 3 ^>w> 
y> OU^H U* 01 US' .0l^>JJ ^-SlJUJl fUaJl ^ oJ; ^jJl jj jJl 

(i9) ^ivi o^ ^ ^ ^ib98 ot jn>j souosii ^ jtrVi s^ai 

.>>*>^l ^Up 01 JJ c£ ^uVl ^ ^gi tapatite 
((lJUl)) 01 U5" .ol^uJi ujJ^U JLxj J**- oJL>- JiaJ OL^Vl Oli tli^J 

(JJJCj ^UkJl A^P jjj I^U li?LJjl (j jl^ ^( 0U-I JlXJ» iaJ^j j 

OU-Vl ol: L.1 c^i J5l Jl Jj; oJll) OU-Vl oli oU^U .Up 
aULST JLp S OU-Vl J^j cfUkJl j JljjVt ^kii lJ! y^l 5^1^- 

(5^r/l!) ^^JlSOi CjIL*j3 :c^\J(\9) 
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(ijiy\ J)) oOfff ^jJl ^Sfl coULJl Jljjlj jUiJl JLp t<_JUJl 

^1 j3I Jl ^uiJb L» <iA^^Jr\ j^o- Jl JL-Jb ^LJVI ^JbJLS. 

.((3LJLUI oLSl&i ^ cJlS' Lgjt JUi^l 
^ cJl5" (((Jul)) 01 cu>w? jti c OL^Vi JL~**^ W 
Jl 2LiU?^b tL^Ci ^ Jjj ^ 015" 2LJUI L^^f ^ JbJbJli <. J jVl U^p 

OUo j ((iJub) Oli^f ji l*lif pLJUJI aJI jki U-p J jL3 015" Ijla ^ j 

J15 ..((JjVl U y>J> ^ J LgJt JyJt tlgJliJ ^)) - 

.MjL^ju )) Jli ^p^^Jj))- 

j^aXj ((jJjjl y)) s^Urf . .((?2LjlJLJ| 4jL-f diii^ JLii ^ ^TJj Jjb)) — 

.((SLJIjlJI OL-Vl j v^ 1 OL-ty ^ JikJl 

cJl5"j ;2ljIjJI OL^Vlj vJLSl 0li-*.Vl IjjJlJ 0t :((lJbl» ot-iu 

^J^f Axjaj LfiLpf Jli oU-t of jij .^JL!l LgJL^f j>-\ OtAii di-^j 

<jw2j C^Lp jJ 4jI ^slajl \^cS . 4JL«LS" Ji Lfr^jj^P C-Jl5sJ ^>-f 

<^ JJl ^ jJl fciUi 0 j& Of IJbf /^It j^p 015" tc5 >-f 3JLJL5 yf^i 
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OLi^l cT^* Ol y*Jl Oli AlLit ^jj cJli" tSj^i^Vt oJlfc Ji*j .((lJUl)) 

.Ifili j-oJi yr.OI y LzjIS* j LgJl jJu j .S^Jb ^ j*-tj LjJ 

OjLp Oj^i^Vl oJjfc jilau 01 ^ ((fjjj-*)) ^llP-l td^i Jij 

jilw-a 01 ^Ijl 4j1 JLj c(( Jl-^a^w*)) 5 ji>- Jl 0jU*l ^ C((SjOLm23I ^^-^ IL-JYI)) 

UJju '^^r^ ^15* l$Jl 2i-I>o j j^>JJ 01 ^Js- c4j jf^iuiJ ^1 ^^ip 

5J^ii Pippi Longstocking ((^j^ji^-jJ ^^J^SS JlikSfl 
Jl c4jUJ ^^>-j Jl 1 ^ 'Astrid Lindgren ((^ _/>t-uJ OjjLJ)) ajJj j^Jl 

01 ^ j5o j Ai^i)) jilt j AJj^i^V ^LjcV^ ojj-v^ail ^jj j^iT JL>- 

^JiSl IwU 01 Vt ^ ji!t jl jP U(0j^JLJ)) ^\ ojji^Vl J^- jliaj 
.4jti j^-Vl J-<^o L$ olj^i^Sfl ^ JU-UJi 01 cJbj-Jl ^ ^Jli 
Ua*j ^9 J ((lJul)) 015" c ^^jJl oULkiVi jlaJl J 

4^Vl ^ AjI j*J^) ((f Jjj-*)) 0l5j cjlll ^3 j^-Vl aJUUia! ja 

OUj^ U^l 0bo ajIjJI ^ ^1 01 Jl LfJl j c((^jy)) 

(((* Jj>*)) ^lil CjJ" ^ J .floJ^Yl j5" y» ij^^Vl Ji^ j i^aS.:..* U 

((^jjjj&)) JlS . .((Lj^j-I 4iiLS jS ^wo-oJ ^ j>^ <ot Jlii?Vt 
jt-^U o j^i^Vl ^p-^j j-^j i~o~~iJl j-*t L5 ^jl Lj^j 

.((lJbf» 
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oJl+A t^U djA* 47 J ^ jV« OJLi.1 ^ Jl SL-JL j 

cJl^c^rj^- ^ JjJ^ .2007^^^ ^ VL^I Ujj^ jiSlalJbl)) 

^.i^uu Jl ((ljut)) JiJ l)L>- cJ^3l OlfT IJl^jj c^j^oUJ ^UjVi 
pJb sbli£<Ju>*!ll JbJ j (((Jul)) Jl 2L^Jb j .(( jJL jl)) ^ {hJ^\ 

UlSLa Jbu ^-^ja-Il ^tJjUl ^Jl>*^« ^ oLj ybU jt ^JllL) ^jJ^t j 

Jl ^^uTyrannosaurusrex (( ( j~*j L /'jjj-^ ^'jy )) ^ 

^Ip Ip j jJL« 400 o (£ j>tj jIp aLUI j^Jiiii t^lp 0 jJL» 67 

tf U OjJL. dj ^P t 2u jJrl L^j^I ^ Sloth m d*%&\ d\j^ 

.^-oJ^I jUsLit Ja^- 0 ^ (((Jul)) 01 VI .j^Jj coUL. ci3U^I j 

m *£j& ^Ijl^J Jl L> IJb- c« jJL- jf» Jl ((o j^Sol y» 

^ijlS ^Jl <_^_JLjM ^^iii cLj j 4 4JL^ill Aj y Vl ^? alt Jij ^ 2L^a-^2j>fcL< 

jl jJ* ^JL>-j Jl jL> jIjiaVI L ys>\^2iA s j tc^UliiJl Jjj 3iLiL 4^pLuaJI 
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. ( jLa jLS 1 100 *U j c^f) Sl« 680 3iL~« 
Jl I jjji-l C-l**j to jji^-Vl Vjj <>• ^rfr**' 

^ ^■"-^JJ L5 r ^*^ ^Jj^J>- 

^Ji Jl 4JJull Suxkiil o jLii Jii .^jUtjj ^ ^l^o ^UUJl 

JLap Jt 2^1^ j^jf UUr iJbj . jj-oJ]! Ol j*>- cJ^L-l Ju^l Jl 0 Uj 

^v^uJLS LiJL (dJb))) c^Jl^ Jjfc [j^il JlyJt ^ 4jUt>U oUjUli ^ Jbjil 

L^UiJj cVW^ -^JJ ((l^dl» |W>^ Ol ^ JjyaJl aJI J^? jJ L» Jjtj 
p^rl j p5 .^i^P^ jlai ^Jjl ^S^dJl ^^Jl J> UJi Jjli lit ^Jlikll 
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9* jjttll 3JLU-i 



4^Jj>d^o c^uU^Vl ^1 ^^Lp ^ j-UT ^_Jb£ cgrooming claw 
U5" cb^Jsl j IOj o5 01>J ((l-bl)) (joJ bj^-j^. t^UJ.! IIa jlS" . 

jl joy U-jIp ^ ^4 JLp ((jjjjI ((f jjyo) 
^ ooS* JU- Ijip j) .L^iyj ((lJb|» J y~ JJ^Jdl ^ Jlijll Js> 
siderite >^>^ ^> l^Jl Jl J^An ^ Lpl ^5 U15* ^jl^J (da*!)) £j > 
JpliJ UwUp t^L-Sn 4 J5dj Ji jli'j tjJajJL) j^aJ! concretion 

J I t J^-c^a Ojyp^J ^ ^f^-i JS*-* 1 * (j* S^J^ CJlS"j CO jS^JLJI (j 

J^P 015 i^y^ Igi ^ij ((I Jul)) oL» oUJb cJl5* L^Jj 
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. jl yiJLS aJ15" a.p^ jL-J! ^Jai J 4jLj^ ^Iji j 

^s0< Ul4 oliijjj sl^ 

4iL>^fU t^yJjJl LgjL^ y 4k> y~ jj 4J^LoIl Uj^Jl Ji'j^ ((Iwbl)) j^2J 

o jk>- oLi-l 4^Lp k>*i cI^aJI tlkp-J J*>U- frLL^I L^jLi 

Ua*Jl JJL^ J">^ ^ J-^UJ *lkpj ^ 2LiM *btf (( J^w-)) 

1 ylS* lS^*^ o^"^ p-£jl>-b^J 0 jP j-s^aj LoJLjj . o-b>~ ^ip ( J5' 

t$p y JjVl L^5j 4 JaJri JJu ^ jp yL-l Ji l)I l) yyu 

cu^Ip ^1 oL~J^1 J^J cJtS"" ((lJul)) Dl ji-li . v^^ 1 J- 4 

. ^Lp o 47 Jlu 
rtjjUi ^i^aj Ljf ^! toL^J^Jl oUlp ^ SfUj^l j^V'j 4j»J^V' L^j)) 

>rf Lpj ((jJLLl» jjy «f jjj^)) JlS . .« j>h 
Jlu ciLt^M! i j^<^ 05 jj yjJl ftLl2p! J^j ((^ jjj-fc)) di^ V 
^ ajLp tL^I LgiS" 4(( J^s^)) L^iLLiS'^ j ttgJl^j ((l-kj)) ^3 tAjloJl 

0 j&y<AJJ 4^-^ ^y^V^ L^^^ jLii! 0 yf^J \ y\S LoJLj ^j^Jj .4^<JLJl ^oJ^S^ 

LU^ ^1 ^sjbJl ^ yu L*JLlp)) iC^jjyl y) jLSi . I JU& ^ 1 o p ajJcxj y* 
•^u^J^\ £^ asteroid y> y^S 0 ^SL^ cL^Jj 
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a^L^I jlij ((tJbl)) <L«! jJU ISLedl *Li»Vl ^ JuJ ^xJl toLJjl jj^j 
^oJslp J^tr^ J j'» ^ k^j) cJl^ J^jJI ^ij^ 2Li jV* 5^ 

(cprosimian jL<^j y.) -> AijytU iJlaJl oUj ^ 

(10,1) cJtf j .(Ulll) 5 >L jVi ^ j£fl ^ JSI jl JI ^ ^ 

^Jai^ ji\ jVl l£ ^JLp jil jiJt j^j cL^l j AiJuill oLSl ^J~l ^ 

jli£-i wL^ji-l jLUl j ^Ljt^Vt c2jL ji^- j col jiJ^\ ^-oj>- o! jjb Jjs 
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015" jtj _ 43 ^JU 0 j£> ^IxJ oJufc CjULJ ^2JCoi tojJ-i ^Mil 

^Ip J5sJUj jjJa.ll L*f jJl 4J j^J L^j? JL«j ^1 jl^lo ^ j^Jj JjJjJi 

L^-lSO - Eocene parrots j£H oijLkJl j woodpecker c r -iJ^l jl£ 
c-A ^1 J**o. oLuii! .2LU-I l^V^L- </l JJU V 

Cjii 4^oj>r,JaJ! olil jJ-l ^jiaxj jJLJi ^ tC. <jliJl Lg-^L>uj ^JJUj jJJi JL*j j! 

OlS'j c(Paleocene) j-M j^Jl ^ iaii JuJ^r ^ LiJ 

^ ^ jVl ^Lp <3 y jJlj aJ ^f-o 0^ ^jJl Lj^ jj olS* lij ^^xJ j ,IJL>- 3ij ytit 
jl^ jwaxJl ^Ui of : J jSfl f till ^ lJb*l j Lj> Ja^JL^i t L5 v j£H 7^ 

^ JJl . j/tfl jv^xJl J jSfi f U ^«J%» 2Lw«iU jf £j| jjl j 

Uj^pj J-^Jl oLU cCenozoic era (21 \^jjj-~-~^ *JL>- j' 

Alaska ((l^^f)) ^ 2 j>J Jj> oULJt ^ 

c^-ioj o! jUJl L^J cJj^J i^Jili ^ji^ ^ 5 J^^ 1 :Cenozoic (21) 

(S^rj^l) .oULJU oUI^I \^>y^ 
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(J JsiJl j^J\ J* JLJJI IjlT J^L- ^ J^Jl cJist j .Siberia 
c->^» Jl5 j . ol jliJl j^»r Jr| 4_*^UJi 2L*uL)l A^JULa * iJu Ji>- cjU-L^ AiJi^ 

oUtjJ-l c^g ^ili t jjiaJl *JL*j ^L±UvVt ^Ldt viUi t Jl>- 

i3 jlj t^^jj^i ^vaxJl ^ ^^* JJ 7*^' Jl V>J^ll ICjJlSll 

j^J .<ijJbM U^v^p oUI^ L-i^i L^U cJb- lit j tc/tf5L- Lg_Lj 
LJli t j jWrtl aJu^p ^ ^Lil diJi jJU ^ 2buaidl ^ liJLT IgJl 

.Ol j^Jl oJub JS* Jju dlliS" 

jl^I JO^VIj iLyu lilku oUVLi .^JULl jl ol-ji 
2L>. jj jJr! j&\ jJaJLj 2Lp yji* cJliT c~Jsl* ^Ip j jj^ 56 Jl^ olJi^Vl jl 
cJuScJl ^ L^ji^ jj jLT Li t ill Jul oli jJL>til ^I5"i j jL>o cJLS" ^11 
j aJLS yJj t^^jVI -Vj^ ^ jjl jlUll C>\ J\ ^Jj>j .Ljjt* 

o! jocJl jli t4j jiJl ol jJcJl oJub Jiu J,l ^JLkJl LJLp u*xsA) lL^j t2Ll>tJl 

.4jl-ull Jjl* cc ^Lp j jJL« 56 
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f> JIT (ill j ttf s^ j#t jva*Jl U 

Jl -U_p ^ Jjt (1875-1797) Sir Charles Lyell «JJ 
toljj-s^L»Ji!l Jl jj c~ipl ^Jl ojUJt 4jL^3^ Tertiary cJUJl ^ ^Jrl 
ob/> j» jJUJ j^JI dUi j-* 5 « j^ 1 Ji ij*^ ^\ j^wiili 
c Eocene Cx^y^ : jy^ **o' Jl -**J j^buJl 

.Pleistocene u^y^JLJlj cPliocene o^jiU'j cMiocene o^j-Alj 
c(( (^jj (eos) '.u£*^ ^ uo«>l&l Cr* ^u^yX^ ^Iks^ jl 
Jjl)) Cj)^ £-Lk^ jli ^ j^j c(( (J^j^ )) (kainos)j 

^JUt ijjji Jl f ' ^ ^ J^J 

j^iJl jLJl ^aLa (Juaij .Oligocene ^^v- jWj^j Paleocene 

SLJliil o j^i ^Jlp jikj l« j-fcj) K"T aJ-I jJ^lJj ^l^jJUI jva*JI 
Cenozoiccijy^ 1 J! ((Ja-^l Mesozoic (J jj— ^ ^vajJl 
T^Ji J! Cretaceous c5 ^LWl t«fcoJ-l SUM)) 

jvajJI)) ^Ik^i <JliV( 2uKli ^ Si y-L. (K) Jl ^ ^Tertiary £M\ 
tflp j jJL. 56 ^y^j tc^ pip j ^JL» 65 ^ (Cretaceous (((i j^LWl 
tcusl^ pip j ^JL* 34 *jJ j> Jr^j ^ ^* 56 ^ ^Jvy$\ jv^jJI 

t^Lp 0 jJL. 47 Aju oj^LiJl .c-Ja^ ^Lp j 27 y>*l ^J^J ^ ^ji^* 
t jiUb Ji asteroid 1 Ju>- Uj^> L^o ^<J jl aj ^laJl J yu il t^LJl 
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6} UJ^I 



Yucatan (( yj) Sjjj>- OVI Ul_JxjjSOi f JiW>l .jl^^ 1 
LlkJJl olii^ ^ ij ji-l ^ k tdL~£il ^ Peninsula 

oljj^bjJl ^ 4^1 jJii! j <^>tJl JiJ JjJ 2uJjJl c^L^Sfl 01 j»-pj 
plesiosaursjj^jti-^ ^ Lr.c^AJaJl cJ^ljjJl j-* I* 

.oULj>JsI ^ cJlif ^Jl cmosasaurs ^L*j-«j 

(J^v^ oljU ^jaj J*^j>- j>-\ 4JUjl ^ Ovai^lj t^ujVl L /2*J. 

OjLilt Si ^>-lil 4jJlJLi-^ Olljdl SI jj Lo-L^J 1 lit ol j-Lvdl 

cli^p jtsVl 4kSfl ^ L«^r*j t Greenland ((^^j yr)) <>^j^j yJr 1 
J,C jlp ^ aJIp oL; y^o. ^j^t^j iaJ J cJ 

oJla aJ u iai>*jJ ^ JJl oijJl LiS j^rl cJt^tJl ^ C02 d y £S\ Ji~**Sl 
jlp oLj^~-4 t_^>jjJuj Jij . OjjJi L^J ol j^liJl ^ oL ^LuJkl 

J^S\ J,l! jlp jl jJLj j . JjJaliJ 2LL15 0 jSvJ (^jl ^t-l ^Lxp-^I h J^sj jli 
cojl jiA oUrjJ c^j j-* tOxijjU c^l^aj jJUl ^vfljJl ^ (^J^ ^ ^ J^j^' 
.ajL^JI ^ o jo^Vl L^ljl>ti^L> cJI Cr^ljOl l)I J^J>dl ^ j 
cgjjl >l ^L^M! Ju^ jjl jUJl JuJ V 0 ^.j^Jl Ju~Sl Jb" jl^ 01 VI 
Uajl JjJ j ;Lp jtS^I water vapor <^lil jl>^. jlp J,} 4iL>J 
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Upli pS\ y> methane CH4 Olili jIp 01 ^il ^Jt j . Ji 

. jjlS^j J^Vlj J-U*ii L5 ^- jJLJl jv^Jl 

^Jj^t Jb ^ V^k*Jl iljil i3 j£ UwUP J lilt jlP Oj^u 

^anaerobic conditions (22 \(aJ\ oL^cdl L$J ylji 

;(l£j~Jt S^l. ^ ^3^11 2LkpVl oli) planktons (24) jJt ^ j diatoms 

JL^j . j^jJI Ji ^kJi j^S^l 2LjJJ( oLli ^1 obi 

I LbJL>- 0 j&Al jllli jli t^L^Jt jJiJb ^ jb j>-Vl OjIS" 

Jau^tll ^li jj c^JJl ^jJJr-l jLlH Oli to 0 jj-^aj ia-j>til <>jly- 



c^jor^ljji/^ ji j^.bj^l jL*^jj2P^ jjIS* jpo jLp _^a>UI)) ^ajtdl (22) 
jiiaJ ^ ^JUJail j^Ja5 jl\ o jJ^a}\ ^ mJ ^l\ ob5l<0l j\ oUaxdi ^ ^j^f ^ (24) 
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L« j . 0j j^2JJ <Pj^*0 £Aj y jiLsJl Ojl jli c4j j-SJI ^jl 

^ 4j AJlill 4jJLM"' 4JLJt ^rj^2 4-*L*]l Ojt yL| CUJUlJjl 

UbJJ y'lkJl jilkSj .isotope (25) (( jJiJl)) -» l*Jl^t ^ 
l^j-SJI OjjJ' J-^j Woj cJJ^J Ujwj tLjiJLo^ Jj?-( jJl 

V) c((14 0 ^/)) -» lJ j4j cH Jl ^ Ipj*A 0 Jl£-*f jtfV 
Jlill U .12 0 y.Jfj 13 0 jjjS' :Lub tUjj cji^i ^^TjUS^ *]L* jl 
Jij c^ycJaJl ^> jJL) 4jjLl4 12 0 ,y* it J^ V^J ^^Lp ^ j^i>til 
cus^ j»Ip j ^Ju 50 (Jl z ^xJl j j^x^il 01 jJ jj^-l tL^-j^Jl ^L>1p jl>. j 
y> U^. J p*)j\ jwJJl j .^ijdl ^ 12 0 jijS" ja jM Js> iSy^ 
oIj yU-l of Uj . OliAt jlp Ll>-LL* IjL>JuI JJfcJ JLi gT^ri lJOUJI 0? 

j^i jJUi-l Oli - LUJl ^yJl jfcL. ^ JJl j^VI Jli^SU 

t4j^JU 8 jt6^>t-Lj j>*-J\ij\ y- As>r ^UJ j\ ^JUi yL^l .^»Lp 

Lfcj jJu ^Jl j tJsLj>J.I ol jLJ ^ ^dj-W olj^JJ o(JL>-^ 4— ilS - ^UJjl j 
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>>VI ^U^l Jl c5if 1/ cL' j» j3 jtSl jlUJl ^ gjjl >1 >J» j 

aj j^«JI cjL51S3i cforaminifera hj^\ ' jyv^j ^ ^>*^ Vjj 
.world's chalk jlUl (26) j-ili* 1*1S\* oJ5^ ^Jl UiLl Sjl>. _j 
o ^J^-mJI ^ ^ jiilj jaLJ cJlS* Ij^LJUj^i jJl l)I jJI 
. LjJUAij benthic kinds i*pLSJI £j ySH cti? Ctt ^ j&j .AjaluJi ajlJI ^ 
^UJI 1 j^LJUjy jSSl jl ^il jJlj . cii; Ji . ^UJl ^ cu^Lp ^ oUlSOl 

ol j^kdt jli 4 o( Jj>- V> aj jL-U ^ ju» J^^j lit 4 JL^Sn ^ J^<i^\S 

a-^J ^UjjI JuU-i Obji Jl?- ^^$0 j .Lkjj J^io ^-ij y J^JgjJi ^ 

J^Lio j APj^e ij\ j>- 4^ y t J JL^ii J,1j jIp 

^^wall oL4Vi ^ Sjl ^1 A^j^ ^ y «JL^>- c L5 ^ LlJj cji Ljl4 
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^ j/tf! jva^i ^ SlJM 

>c ^jJ>fl ^p^Jt Jnfrl a ^ lJu c^JLJl _^Jl ^Ujl j! jo-VU I ^uS" cj/U 01 

cO^I ^* L5 - Lie cferns oL^ ccycads ob^lSL^Jtj ^conifers 
J> IgiSLi o y^jll cjULJI j angiosperm (27) jjAJl oL^lif cjJl>JI U-i 

CUxi^l tj» j^jJI . JbM U^vaP tj lJj>r U 2Li jJU j 4ijyw wbJ iJlJul 

oaks s-L^SOlj 1? jL>^t £-* obUJl tiilJ cJsdb>-l j .1* LJl 
aJI^v^I jLiJl cjUUj J^Jl jL>*-^l jl ^^p^ and chestnuts 

.tropical laurels 

j>» o) jj^Lal! ^>-Uil ^Lii^V) oljJ-i ^LJLp *j j^l t joup ^wLJl d jH\ 
ry> ap j-^J j jaII ^Ip L^Jl^ cJL>- il col o*>\j>^ 



58 



p^rU^r ^ ^Jij US'. ^1 oLjwUll 

^ ^ Victorians (28) j ^j^^ 1 j*i -f 1 c>* ^^Vl jjy. 
Oj^L 65 ^ oi> aJLS'j jVI jJU aJ) ju cj^^t dJJi ftp 

^^JLp jJliSU jlS* tliJl jl j cUajtj Lf^u jjb *L^Vl JS* 0\ 

(( ^wjl-^ cj^jj*)) t_3 ^JLijt JU.P cj\iwP £-^LSl j jjai\ oLij^ .ol^cJI 
^ ^*-JaJl *LoV> OLio ((^jjb)) 5 ^ (j^s^ij Ji Herbert Spencer 
.cJ^J! diii ^ ((^JJ 1 ^ l^ 1 ° L5* J t((^JL^SU S.L5J1)) 5 jLp 

^oj dij .S jilt j a^^JL jLcJ o^: j j^-j&IjL* L5 iscoiJ ^k]Lj c((2L^L*)) 
4i jjLu oli ^1^- /^P I jjj^L yL^j ^yJbJl s-lilJVI jt 4j>-1 jvs> ((^ jjb)) 

V! .OlC ^ U^i j>^3 cSuJl. Ul4 t barnacles A^Ill 

Ol ^1 j^VI C^USU ,UJl JU>- JI ^ycJJl ,Ui3Vi ^U^l 

AiLJi oUljJ-l ^ji Ljjl ^ V ^JUi Aaj cJI ji\ oUljJ-l 

AJULt oJla caI^JI oLj150| cJIS'^ .LgJU cJU ^1 cl^U 

f *" 



/II) .1 ^14! ^ \jjj£s ^II! ^ 5^ ^U- (28) 
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jl ^^Ip aJLa^I JjJj .Lli <jJi^ J^-^ JpLli-t tOVt W 

J y cu^Ip 4><K>^]i oLaiJl ^41 _ Jlju jl>. JL cJtS" ol jj-^LjJl!I 
^ ^5 jj <c~^ ftp j^U 220 JJ L^J JJh ^ Jjf jlTj ^ 
j . ^Sj&\ y>± jix- JLp c^Ip ^Jl ^1 yi\ (ui^TLc.jj) oL* jil^J 
j^S""^ j j j^^JLit ^1 jil LajtvjIj Li! ^1p O j ^ > 

^ fUaiil ^Ip pterosaurs ^jj-^ji^j ichthyosaurs 

ja I j^L* jJj>^ jjJh l^jt cJlfT LgJl ^Si jJi j .^Lp 0 ^JU 130 

j»Ip j ^JL 200 J^> U^jI o j jJii jl5 oLuJdJl jl La ^ j 

^ U?jP jlUJi j^S^ ^ ^ co J^i\j a5 jii* oLoiJi cJl5* iilj . JjVl 

^1 Jl ^ ^1! oU;i ^ Li cJ> V .badger (29) ^>J! jp 
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o! jj^LjjJl cJl5" „ 1980 J ^ J* <J^ ^} LSi j - 

_ ^L-VIj J^rj JL>- - *>M^ ^r^^l jli ^ j . Uil L>- j£ Li" 
jl ^ dJL* t^LJI JJi i3L& jtS" tiij coLuill j oljj^LaJl 

jl JJi i^^J Lp^y-^^ *JP^ i^t^ J^M' jV2xJi ^ Cjlj ^-v^Lj jJt cJt5" 

Uintatherium Jl j\ oliiJ ^Jl olil jJ-l 01 VI if ^Ul li5T 

jl jU) fiJual j jL>*Ij c3llSlj toJU-P^I j*'^ ^JlSJ 

jJJi Aaj jl i^L r ^^y\ jv^jji f-L^L Li>-1 L^Ap ^JLL* (j\p jj o jJb*_P 
Jl aL'Lp jO^jj ^Jl tCreodonta j^L. cJtS* I^lj . JJLL 
\J dUJ ^ 4.u-^ U oUI jJ-l ^jSl cJlS* ij tHyaenodonts 

2^1 j^Sl ^JLp cJ-<^! cmesonychids Jl cJl^i cc5 >=^V! li;UJ' 
Andrewsarchus Jl oUI jSfl j ^ cu^'Ip ^Jl hj}\ ^ 
t^JaJi J^>- c5-^l L*Jl^j>-j ^L^ojJl jJl jt-^w^l Lj-^^j-: 

UlS^i clgJLJj mesonychids Jl l^i L*t . JJJ j^w' JjJj ^~>i 
I4J jl ^yJl ^ ^>Jljl aISI ^ cJlS - LgJl jl 
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j^ljij J*j\ <uJtJ j j^>J-i o >ft iwf c multituberculates 
J,} j1:.qj * ^j><J-\ tgJ*>L* cJl5" cLf> <j> ji-l J.J tablet j 

a multituberculates Ji j>J .iijjJ-l cjU ^ c^uJi 
Lie J-sAAJj oLOiSl ^ 4L15* Si^i Jtf LgJ) Jj toLOiJ! ^ >-T^y 

cJlS" iiJUt j) f-fr&*> J^i j .(iiLSJt j JaJl jUju) monotremes ^^1 1 

33,9 ^Wj^ 1 7^ (Archaeopteryx ^ jkjfjtt ^ 

.U jjS cJj Ugjt VI ccJ^ ftp 0 j^uU 

Li of vi c^jd^ jvaJt J* > ^^11 oi^oiJi jji; jr c^ui j 

^^Ip *UJl ^Jai^J jl UgjT j3l j-oi . JJLSJl ^ Lc.j c j-j ji Lg-^» 

i(U±jJ~\ JliVi cJM^i) proboscideans j^L- y.3J$ j tapirs (30) jo.bJl 
Aioit *LkJt j 4^Lil artiodactyls oti oUI ^J-l j 

^ 0 ^J-l jl>wJl JI jbJ-t o*Ur .multituberculates Jl oUl^ 

aJlP jilaj (^JJl . l5 ^jj^I 015* JLi j J^^l J jj^ jj^^wJJl 
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((^ jLJj)) jt-^lj UaJ zeuglodon (( Oj^ ^\ UL^I 

^1 J.*. t((iJ>w)) - ((^ jjLv)) ol j» J\ ^JIp) basilosaurus 
^OiJl owaJj f IjlSI cj*^- ^ £^ ^ - (g?^ J! ^Uf Jb 

if 

.c->L^J Jl! ^jfcJJl lop ^ cl ji^j Lib ^^o-jj^I 
(dJui)) c^U J*aJIjj .^^1 Ifritp obj (dJul)) cJjj J*iJbj 

oL>a±!l oVj SoLuit!! ^ ^dJ! oVj ^jVi Js> -V 

jJri jv2xJi ^^Ip jlk! oIj jSfl CjLLj j^CJI l ^ J-^J 

cAijjJ-l l3L^Vl f Ip 0 jJL. ja*Jl j 2L**jM ^^s^. oUijJ-l 

W Ujlj <.Je jVl J jtwjJ ^jJl 4^ jCiil oLjJcJI U Ip 0L»Vl> 

Monkey eating ((^j^iJt jST^^b) ^1 4jp jilaj Ly^l I^j^I ^ 
S jk>* \*J>^sS\ jjAzi\ {J J\ J l5 1p j ^i>Jt jtJj |I tOVI ^/^j .Eagle 
.JjuaJb Jbr UgJ) ^ I ^1 0 4il VI t(( J**-y-»)) 
4^>j^kJl oLj Jill j^ffe J^i jcdJliIl^>- ^Jts^"' j\^x!l4jlJU ^4Jl^il jilj 
aJlS^ J*>^l ^ IJL>r j^kJl ^1 ^1 JU~UJ! jp^i!l 3iST 



63 



((UyUaJh) yLU LpLSIj S ^ U jtsl JjJj (.^b^aJi 2L- /ill oUljJ-! 
tULilj LJ yj cOj-Jr-i l^o ^1 ^ p- 5 **-^ y ^ J-*J 'Diatryma 

Ji* t ji>cj ((LCyLaJl)) yll? jfsj i j .((I Jul)) Jl y jU- <W UT 
4jt V} - tjJj>tjJl ^Jaiowu 01 j>j>e-^t jlS" Jii3 cd-jJbi-l emu y£tfl 

y d\£ j t(0l flJiSI c-^ ^ jtSl ai*15 cJtLj . jjJ^ frLjj. jtSl OLT 
.^^Ji <J, jlfT ^U-p>) 5jb*l jtrVi jl VI .yOfi yU* JLp 2LJI 

JU-! U5* tLfLj Ji5 (jaJt (% iC^J.I JJbJi Jl U ^ki jl L*LxJ! oJl; ji 

jlijLa jl^ ((UybjJl)) ylL* jf jJJAS* J^J>J>I ^ J .li^jUJl 2LPjU^ 

jJLshLJJ j^laJl jL U ^Jb Lf t2L- /ill oUljJ-l ^ cJl5" jjJaJl dliJ 
tiJlill j$ j*Jr\ j%aaJI ^ ^c-^LJ jjb L* Lj jj Lt jl Lc.j j . olj j-s^LjJlSI 
C)jSC> Ji j .dJ-i V 5juIj jS3 j a^-Lo^ (.((^jSj yij^b) J 

-uSo: (jiJl ^cassowary yll* d~>jJ-l ^lUJl J ^ J:>Uil 

jt-P ^Jl ^Lpj . a1* jil ^Jl>J,I <uJi ^ oJj-l j aj js^j AJitiJl az^j ji pLL>-I ^jj 1 
Ji3 4jf ^1 ^JLpI j .ojUic. j^rL^j 015" ((LcyLaJl)) ylk jl jJu tlJub ^ 
_ JJ yi^ ^JLp aJ jUi jJU - ^jAj JJ ^^il 

.jO^^Ul «lJbl)) dOL.I^U AS 4jT ^ dUV^j 

^ijilt ((J^wd)) oi^Lj 

015* cJliJl j}jJr\ jl ^UipVI Jl Jj: Ji - s^LAiSl „ j>J 
.L^ULl Ifli LgjjJ cJl^ cuvl^ j»Lp J ^JL- 65 ^> oLjJuJI jl VI ^v^lp 
oL yi^-l J->^ jl A^iJ-l iiiS ^j-J ^ ol^ 4j>o ^ jl£ ^ j 
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j*a*}>\ gi\ y> j%Japf Jb4 Jbu aIaJlLI (( J^w*)) o yi>- j-oi .(( Ju~^)) ^ 
iJLisil CjLjJiJl oLjyi> ^ \S.iAJ>jJ\ Ob l L5 ~*»j/yi 

^1 oLj^JI iJLl^il oJL>- jJI 4j yU-l Jbu ((I Jbl)) .*tf j^J 

. jJLSJlS' LjjIj^-L L^JLp jou jl dJu*L c j j-sA*Jl LgiLLrS"! 

Ji* L«L£ tjtJ*>U ^L>» ^ LgiLliSl ^ 4-<>JLJl oLI ^J~l jli c^Ip jSLioj 
.V jl U^JU^J U 131 2U*U- c J yjj ^ yd ^Jl oli jJU«il 
MSLa Oyv^ <j-* cJl5" c jVI o j-f-^ ((J^w^)) ol 

J~±\JlL\ ^ ^isJl tf, Msiai cHallensia matthesi ^^>rj t joliJl jl ^ 

2LL?-ljJ! jiVt l)1 jJ-l s^Lolp ^Ual^l j^j j^j twL^- 

c^JL^aJL Lg_*il ^ -\jJl^- jjj ^1? /^p *>L) ol^JtJ-l ^Lla .,^1 L^ii^L* ^iJl 

. JjtiSL oli* Li iJu* jl ftks 

jjj j cLgJ JJlL. 3LLi ^.Ljr.-dU V -cJlS" 3 ji>JL 2lk>*i1 oLUJl jl J) 
Jjcs^j Li I Jut . Llk,*Jl j frlj^-Vl ^ iS ^J\J^£\ ^ ^1 Aj\ 

4iiL2 Jaii J^LiJ oLoiJl jl ^51 ^Jl j . J*iJL aJL±l^I jSl I ^1 ((lJUi)) 

c yll? ^SU jtsl iJLji U(J^*w«)) ^ l^ip }s> ^\ oLI ^J-l ^ y>£; 

^^LL^j (fc Jjj?-'l>L>ij ^-^Lcj ^juLtj ;oLjL«jJI j l-a^Ijj3I y>-\ 4jLij 

. j±S Jo- J,l a5wL>ju cJlfe ol jii-l jl ^ ^-1 o . jJ^oJLvj 

? ' jj' (j- 4 JJLSfl j ji*" ^iyi jt b j-b^j Uj j . ol _^iJ-l -bJjJi 
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5i SJLU-I 



.4jL^)fl ^LIp ciwU ajJLi ^-^Ji c->w?f wXS j c((Lagerstatte 
jj^j Ji^j .(( J~~^)) ^ 4j ^i* JLp cSolnhofen j^)) ^ 

C4jLL^ jJj Lw^ 4j1 jJLj j 4jl>- y» l-jL*^ Jj>"b ^y^l JjJLsnJLj 

j^j cl912 pip ^ Alfred Wegener (( >rl j JbyiJf)) JtiSn ^ 

Ji oL^L^» 01 C f jJl Lllp Jj*iil j ^1 j^Vl 

(( ^>-li)) £•! j3Ij ^lliI |I .^jVl cJ j5J 01 Jll- ^jSOi ^ cuS' ^ 

oi>tj { ^JlS c3 ytJ L^t^f LjV OVI i-i-* JwUai U c^jUI ^ 
jj>w? ^^Lp j^o jj 4j ^jLL^ Jl ^jVt ^tL^ p-^JL? .ciJJi 
Jjj-I ^bl Ja-^V jl j-oj^L ^ ytiJj c magma ^-oJ-Ij ^3 S 
U .oLlI aj^U ^ oo>cj Lli cHeat of convection (30 c5j l ^ ( 



jdl) Jl Aik-* ^ o» jUl Sjj; j4> ^ jUil jl JjUL Sjl jLi^i (31 ) 
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jiUJl 015* _ f Lp OjJL. HO ii. <j\ - Archaeopteryx ^JujS J)J\ 

^ Lp 0 j*L 47 JL« ((lJL»l)) 4*i c^Lp ^JJl cJ ^J! J ^JUu j 
{ Js> c,* jJl 1 4^iJ lilJUl ^iUJl ^ cJl5" cU y^J jl c-s^ 

t^^LjJl j ^^J^Vl O^k^l 4Plku-b Jki tZLlLiJl l^jyL JL*j ji 
. JLU cJ& jJl ^ oj j^?r Jb-t 2blii:. Ljj £j JbJ jJl JyJall j>P <J^t 

OVi J*2i c^JJl jJl ^ ^*Jl ^ yJ,t . Drake Passage ((d^p)) L-l 

^ i^ijjl ^yJt i» j-* oLlI jiJJ ^ on,J Ur 'LSii* Olio „ v.j^ 1, 
U^iJ! jl ^St jlpL- c^JLII ^Vt c^yJrl Jl JU^Jl 

3 jjb- cJlS* UJ — y-b jl J^-So — iJlJLil i jlio c((LJlil)) 

if c 

22 4jJ y c^l tobry 10 JU-I L^i j-* ^ >Jr' Ji (( J-^)) 
OlS" jilJl jl c^lill .((o jjiSol y» ja ^jJr\ Ji 6j*J£ 35) 
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5j jJwll iiU-i 



AjjI ^J-l ol jJl JbJlaJl jt-P^Jl ^^Ip j .frl -Ia>" J,J ^->-ljo 

t^IljJl oli - interglacials (32 Vl3jJI jl j^L lJ^u UJ _ oi^Jl dUi JL. 

ijeu^ii (*Lp J, ^wL« jtJLa ^1p ^jJLM jj-s^ajJl ^ Lj yij ^jCIjl!! 

AjLp c^L^I — £$1 ji\ J* c^Lp A^r y Ajjl ^ JJLL f^j&J C^^I^jj^I 

cOtjLiJl JaJa^J C-J»X>- ^lll flMl otjocJl ^K<w2li SI 4XJL*Jl 

LT c jJUrl J 0 j& S^LpIj c-Lu^II <j ;yf ^ j^iJl J| t5^i c£jJl 
c^jSOl u ~£s< - j' albedo ((^LJl)) juIjj ^p yL-f 

4j*JL J - ol^wjil Ja*J t Jl 2iL>l _ AjIS jJlUL ^LoJLfc*>U ^JU j' 

<JLp J jSfl ^laJl iS jb£ J ^ <~~J U j tot ^Jdl jJlLJ JLid! 

.jtjLJl jyu^il fern ^^jvJi oL 
jlUJl ^ 4^Sfl J Azolla ((Vjjb) jt ajlil ^^Ij^JI JbJj 
((VjjVt)) c^Sn Jf^SLJUJl oULJI aJI^ jl> J^j .^jJ-I 

LgJ ^pj U yl? ja Juy ^\ tjl jjSflj L^l oh frl ^gJl ja oLpI y 
^Jl oU-L*ll oJLgi i(J ^o^iJl ^ J-r^-l ^. 

j^J <JLill lJ j ^k!l y y Lil Jl j j^l <i L« ^^ip a^Juil j ul ^JL 
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jlkJ olS" ^Jl h jjajJl oLJL^Jl ccyanobacteria L> j^Jt 
Lijj t^Jl^Jaj c~-J IgJl jJ-l j .((215 jji! ^1 jslai-l eJUJJb) ILL- I^JLp 
ibU (J ji£ <.l£\i ((V jjT)) Ji«j - eJUJ^I Ji* Lgj^sJ cbj^. 
^Jl ^lij^Ji bj^SCJi L»\ .^J jjaJl J^toJ^ c j£j chlorophyll JJjjjJK)* 
dr 4 J^J .Anabaena ((Ljfct)) ^1 I^Ip jiki ((VjjVb) J1 jji ^ 

. jjjJi iJlgj o^~J^^ l£ 

jy>rjjLd[3 .jlUJl ^U^Sl ^ U j*>- Utj^l wbJ L-J cammonium f j^Vl 

^ ((V jjVb) SjipL^:.^ ^ V ((V jjVI)) J*-b ((LuUVb) Oli t(tJ ^ j 

LgJ 1 j]j .^U 5j*>U jl (J^jj J*>U- LgJjj cJ^-Uai) tLoJ*^ ^-L^i jLS" j 
jiSl Oji^ LjJli . IJl* JoJ>rj ^ j53l OIS" Jl^ _ ISli J lull IJL^j yJZ 
J ((LjUVI))^ Lj^j^j ((VjjVb) j-o^ c^jJl j .tfli^ jVi s^^cy 
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_ Jlili JLp . jjSfli . *1JUJl ^ JUjii ^ jL~j[J: cji^L^pcl^L^ 
^^Pjljil V o-U_^S r l Jbjil 2iU^J jj^ L jJaP j-oJl <u£lc 

JUaJ! j^ill Ja^sJLI J y ^ojj ((V jjVb) CJtf* i^Ly* J^ 1 7^ J J 

oULI oL? L...; -1 J C((V j j%) cJ > c^LJl ^UJl c j^Jl J c^L^i 

J J*l\ 2LilT jJ _ ((V jjVb) oo> ^ijyj,! . U~b- j UVI 

^ Oj^Jkl (JjJ^Jli .^y*j/tfl j%A*Jl C^Jl ^1 cLujvo dJbljlll SijjJl 

cj»Lp 4>» jj ^j^Jj c ^ ^mJI Jjclj j! ojUJ ojlx« iJ^o ^jVt y 
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ja JjLS tMacrocranion tupaidon h Sjj-^Jl .*Ju*x* Jajb- a^-j^j 3iJb Jw*UI ^ JjE ((J*^)) otj yo- 




I^JLp j£ i JjSH j j^axJl ^ oli^JL cAllaeochelys crassesculptata J ^ 





.« J~-*0) J j£ J jVl jj-a*Jl c/ 1 ^ cPalaeochiropteryx tupaidon J h 



^^lill o jSLL^Jl U .jbhJl J,l jLjjVi l^io^ cj^Uil ©Jut oU jj^v. 

JiiJ <Gl V) tJaJL O^j _^xJl wU^Sl jtf jlp ajua ^ J clJ^Jfc j 
Ojl j>- *&rj2 J* ^j^jVl ^^iJ jl -^t-Jajl Ljf _ 4jL* jjt jj . .0 ji jj 

j>J1 ~u$Jl oJlS" .c-^l ^k^V> l-U ^ u^Jl JUgJl oJlS'j .UJaiJl 
j ^JLa 40 wIl«j col j^Jl ijfJ^k* j^^^V.j-^ ^jaiJl ojLill JL>J^ ^ 
c^.b cEurasia Lc-ljjV ^.j-Jr* J^LJL cu«j>tjJl tcu^ 

J?ji\ C^bj Luol oJJ^li ^ C^tiJJl ^l^- coLgJ jliaiS' 

((^j^^ j-^JULi)) ^ Maureen Raymo (( j jijy)) ^ 
Jlljt ^ cMassachusetts Institute of Technology ^ y>^L! 

SJb^^l jLJrL ^J-ks^ Ujlj 
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5a jJuit iiU-l 



jLp o ^j^^Jt ,/g?7 ioLi j^^l ^IjLa oLf Lg-** J**^ ^,^5^ 
lj\j>- JaJ&- l« Ifril 1 jll J .c5 J^r' t3*>U)l ^ Ojj ^xJl Ju^il 

j»Lp J, jJL* Jl . JLwc^tJl Jl iS^yA Suits' o^jjJi cJl5* ^i~*JJl 

c c^jl 4 ; & oLxJ Jl Jl<,.,.tJl ( I? all ^ ^mj>-Ij^J| <u y> SiU^L t iJL^jfcj 

(^j^U o ^^i^l ^Jl S^jjJl fjJ of JJ .(^jlJil ^l^jj^I jv£*Jl 

cLwsl^- j liib ((J^w.)) ^1 f jJl aJLp jlkJ (^JJl Ol^ll 015* col jJ^Jl 
^ijS' c-jiUr j j» jJl £^_JL« Ljf cCjUjISsJI ^ ap jjjl* ap j-^j^I 1>c>s-JL*j 
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CJIS* c^^jj^l ^va*]! ia^-l jt ^ oU-1 JJ ^Ip JjJ ^ ((l*b|)) cJlS^ L>Jllp 
4~~Jl ?tJUfe j^ii cJl^o . ^ jj\ <JLp LiT jtSl (( J~~-»)) o yi>- 

JLpI Lj *I^Jl J^j SI tOJLJI c^jt >l ^L^l ^ IJL4J ^^Jl 

Jl / jVl J^Vl c^i - ^^Vl ,L^Vl (iU ^ j^UJl ji^Jl Jt ^L>lj 
IS V)) Ob Theodosius Dobzhansky ((^^LjL^jj^ ^ j:> jJ» - 
jji^Jl 01 J yi\ Lh^j: 4«jjlaillj jio UJ ^1 uL>-Vl LS ^ 

.iJ Of aUJII U^Ll ^1 'continental drift <sj^\ 
yS- i] y>dl jiUJl 4^jIj j^^t c^>-!j 10I jj-^Jl 0^^° 0 J^p Jlu , 

aLlS* A^r 90 j jJJ UL>4 j c yP^\ ou^Jl Jl w>jVl 0 j>^\ ^y^i 

01 jjj .jjJLjj UL>-t j 4 .v* ^>-l ?.lj->-lj jt->tiij UL>-lj c-bjJ jl 

Rift ((cJjj)) j J ^ ojUJl 3LS^ aJ LSj yl jy>tiJ UJ cL^T 

.Valley 

j y^aJl j>» OjO*JI 01 Alfred Wegener (( jorl j ^ yiit» Ja>-V Uajlp j 
^IdUbJ^ 
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5i j-flill 5JJi-l 



i&JjXjj A^L^i cjjwWid! 0 ^SsjiJI jl ^^Lp ^ g; * 

UlSsJb j .j j^aJI j ^ ji*Jl ( JLp cJi^Vl U ai>cJU jJjjl il co*>Ul 

J! -lM 1 0* gr^A^ 1 u^i 51 l/^ 

John Tuzo ((Oj-JL j jjjl gja^l ^ c bjJ ^Jrl £j3l Li'j .aJbU 

Jl <JuS1j 2L^? 0 ^Ja^ ^ yyftJl c^jj^icjJl j yLjl oLisi^ ^ Wilson 

((0 jlSvJ)) 4jU jJl 2Loi^Ji ^y>) 4j.^? 4J jlSsJt ^Jti-^aJ) ^ rj M jC*£> y^j 

^xJl (.((JU^Lj y>r)) fjJl aJU jikJ U S^&L* IjlS" CU^Ji cJ^Jl 

2^ jlS'j ,^JL?r (j-* 4-c*oUi 4j '^r*«-j c J,Lo-dJl 

^ ^ jlS' dJLSIj Jp ji\ i^S g oVj . jU-JJ! j^ 1 5 75^ 
j ^k!l 01 cU jj^p l) 6yn (j^j (J^ ciJliJl 3 jl ^1 
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4^-jJ> jli c Jjlall ^lUJl t Jl* ^ t J,LL( LlSj j ^ jji ^JyJ 

.LJli! lJu^iu SjI ^ LpUJjI Lg_u jiSl aJLI^ ^ l j\ JA 

2LJI ji^l *iki* L* j^jlJ of 0lSo:,4ijJi ^ OjS^j Lc.j .1jl>- ojL>- ((J^^.)) 
qjU- cJLT ^WalL Lfr^xJ-4jb j^S^ ((2^5^ ^^-^)) ^tii2-v^ 015" Lc.j _ 

(dJut)) aJ cu^Ip c^JJl ^jll Ji£ ^ oUI^J-l j oLLJl ajuJp di!^ j 

UL?- c^>w?l JLiii « LaUi^l ^ ^Jl _ ^^l^ jj^I jv^jJI 0 L-i 

0 jis*- LS Ju tiLaj OA> cJuS" ^j^J j .l--— >ti ^jJl O^aJi j^a 5 
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5i jJA\ 4j5U-1 



tl jj 7^ ?^J^ lJu^ii^ ^ Jxij oL^p liL*j ^L-Vlj ^> ^ 

01— Jl (^V ^la^ JsuZ Jj ^^^1 uUaJl ^ iwUrl t$JU- oL yii-l tli 

VS^JLjcuj 3 jJlJ till j ?oL yaJ-l dJufc Iglic 
?((J~*wa)) 3 yb- 5UJ CJlS" 

^LJlS'jJl jf-oJ-l jjJb UJLLP Uuij c 15"^-* a yb- LgJb ((Jl^w*)) 3 yi>- <J) yu 

jLJuiil - 300) 

. bJL4 o ^Mfljll j j^is-s^Jb St jLf _ VI , 4j>. Jill aJufc 

^15 Jic li! 4u > jVi ^ c^Lill ^ : jt ^kJi ^JLi ULoJ^ ^tS" 

jj i ji>tJl c^lSOi j ^ 4J>- Jill J C^lSsJl 

^ (j ^1 ji>^. iiL^j .(ol jC« jiS^ 8) JL^? a^x^- 
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Jjl o*\ VI .LI ^ jjjy»l^Jl oUiJ ^ ^ Nyos ((^ jJ)) o j^>*j 
cu~J **L^ ^JLp iAJliVl Eiffel (( Jj^I)) 5ik^ ^ cJli* U *L>- 
Ajlil _ AjtT y 4 o (j\ - (maar) ^JS JjJj .« J~*wO) 5 yb- ^ 

AjlS^l oj^Jl U .(( ^Jb) j c^lJMJI (mare) S-oiS"^ olii aJU^ 

cU^ (jU ^JLS^ 3,2) (jiU 1 ^.1 ji cJl^ Lc.y - L^jji - «J~~**)) ,J 

.(> 300) fOi oJ! Jl J^j j^uj 
l!~>- cjIsLLl ^ Jail J5Ltj2 4jLf jl\ Cj\ oJut jf ^>ljJl ^ j 
p-^i) lg-J?jl j! LJlil V j c^eJa^Jl oJLtj 2LS" (j^J^' 

^Jl . 5 j^>tJl yL-f c^JJl jU>^VI ol JLj .jlS* jJi J^LtJLj 

iCjl4 ^Lp J jJU 47 j^Sl JLL« Owl> -(( J^a^)) 0 yb- Jjyj U-i O^-v^l 
L^JLp jiiaj j£\ iikjdl cJlS* LiJLlp cL> ^ r v2jJl vjwaiu ^ ^\ 

- f U-* 5 V y^"l Jl * 4$Lww* ^ ((J^w4)) f jJl 

^ ^iJ Li ^) Vesuvius ((^i jjJ)) J^- £-Sj LJlk>l ^ 0 Ql j>p j 
cJtSj ((IOjI)) jaj .(jl^^Jl ^Lt jJl JjL-I UyX- Pompeii ((^ ^.)) 

Jlp 4JlJsj ^bVl y J V J JjuiJL Jbr jj V J>*J 4jjljdl jtLll 

lAl^a J U-| ^ Ui'-ljL^jj^l ((J-^w.)) ^ U ,^PL 0 ^Ibl jlXa 
t y>-t J) ^ LgJji? ^ f LiVl <Jiil>Jj c4j>^1 j J j^aiJi cJlSo - ^ jJl 

^ jljv^Vlj yL-iLl ^-s^JJ coLJLl JitiSl iwJ ^iiiL tlljJl ^ Ljil j jt 
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3i iiU-i 



(i LgjT jJLi t >T Jl cJ> ^ olil JjioJL c^jl^ LgjT Jlbf 

^» J jict jIJlL. ^^Ip LLJl (! JLa 20) j ^i*Jl j ^r-*^' f iuiSfl cJl^i 
jx^J oLll ^jSsJ Si cL^LL-L Ujlo coLj-b j>-y cJlS* /^j t^^-^jfV! 

.j^^Vl ^ Lie UU- cJlS* Jlii y** V j 

Js< i ^s^ OlS* aj\ jjJJj c(^rjVl j^pIjj ^J^*) tetraedron 
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Jl JJ^Ji ^ ^UJI ^ J>Jl VJLi t J^l cx*~^ J ^ 
oLjl5\Jl c^jIS* . -sLo-oJl ^1 jii Jli-I _ aJ ,/? a ; * oUj^>- j ojl 

- ^ Ip j jJL» 2b 1 y Uj j - <jJl 4jU jlJU j . ^ oLli 

c2btgjJl ^ tcJj^j (.(> 200) 1.^650 Ji ^y^A\ dJJrl c~U> j 
c Jl jlS^U J^UJt ^JlL>J j .tar jliJl j k-aJl Aiii£ al>j: Jl 

£j ^jl o~lP jUJl j JaijJl J ^ tcJ jJl j JflJwaJi - f Lp « Ail JLu 



?3aJrl Ob ja JLOalb (( J-^-o)) *l jj jvJl U 

dJj ^ Oji^-Jl <^l JaJLJ jl L$ » :: WH /^j ..ilixil ^ I jJait obliJ) 

,£j5j <±ol ts-^-W j-Us.* J^Lio oljO^Jl <^>- c Jj 

. JyJl ^ J^lt! jl^ \J p\ t-J j^j jlT jl c^l jl Jj 

- Vtt* jf djj±*\&\ JljJi ^ ^j)) 3 jU 

^IJ" jLp 4jL>t^ cJ^tJl jf - ^^ji jL^JV a^-jJ Lc.j _ 
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is jM\ UU-I 



j jj.^^il JL— 51 jLp cljL" cJlS" 4Jlff jJl « Jjj^.)) 

iiliA jlSj .oj^ olX oIpj cUI^ jtSl ULs4 Lc # jj cdHJiS' 

jt-P Jj .IgJj^J ((J-www^»)) 0 jiJXJ ^ L-Jl^ljjilj OLJUjJl ^1 OjJjJl 

CJ(J^iJ-l JjtiJ loiT Lie cl^i Ujv-I cuix^ Jui to jy>^Jl ^ ojJI ^Jl 

JLij .^^dJ ^ 0 ji>tJt J,t otil jJ*-\ cJlS" L-i c jjJaJl cJ^i 

0 yj coli ^JUtll 0 -U JS" (( J*^)) ^ I^Ip j^p ^iJl cuio-JaJ 

Ji! Uajf Ulj c4j%^ jS'Vl j jS^\ L^Lkp Jaii ^ cob Jl J 
.LjS ^^J^ojI^oJl^L^V^^" y U^L^>-( cJI^jlSj .I^JL^tiJ 
aS J olil jJ-l dJUt J ^1 cUj^^ cJV ol -U>j t^U 0 jJL* 47 Ji*J 

cLj^ji- *li>-l ^ ^P OjSo OjJ Jj 1 g^tf>> (^JJl C(J2iW ^ 

Jsr* .((OU-I Jb)) jl c((Hautschatten)) oliVl obyi^l .UIp a^p 
cuJl^ c~>- tLgJl^L» 4,^ SLiJt ob cJlS' 
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JL*~Sl J±\j ^ Jb^il £ciL> LgJ Li cciJJi Jjuij Lo^ij (, ! j^Jc£ Lj^SLll oJla jli 
a j^Vl ^lll ^Uaiu jSLij Jak* JUj^J! j yuiJl ^ JS* 
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rci 2ulic. o ji>«Jl o Jjfc cJlS" JLii .oUI jJ-l . ^jj oti cJlS" ^Jl 

^pLsa!1 jva^Jl jJJi ^ JL?r ^jSj 2bl±C. oJlp j t JU-I JLjJI U jlJu« 

2L^kp 4jJa5 150 :olybll Jjl ciLi^l 015" c 1875 fl* .<up 
jl ((Diplocynodon darwini)) OVI ^ LJf Jii ^ dj^t jvJaJ 

j jilt ^-1 y ^Jj . JL-j ^ OS ^ (j j>u ^ju^JI J15" asJ jJl jJLSi ^ 
IJla Sju'Ij LjLII cJ15j cLpLo!! ^L^-50J c^JLp 

j yLl ^pV ^Jb^J j^JLi jJl Jutf c^w'I Jui ^ijJl y^aiJ 

^ijil 2Lp j^-j t^UJ-l iaiJlj t^J-^Jl j tjjiil j^'j ' {j* a ji ^ iS^> 
^lp J* j .oJujJt! 2LpLua!1 ^LJl ^^Ip ^1 ^pV Su^^Il <_£ 
jjJjJ aS'^oJ ^Jl ^L^J^I t ((J*^)) ^ ji^Jt JUpI olJu 4 1884 
0 jo^Jl . ((J-^^)) 0 c-^t^ij .(Gewerkschaft Messel) ((J-^4» 
((Juj*^)) 0 ^1 t(Grube Messel) j ^ / J - LiL« L^jj^I 
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I jJlfA 1884 f Ip ^ii t j*il>-Vl dJUt -> jjp JU- j^ll J Up OlS* j 

jtS" CUj>- t^JiP 2l1$LL4 *1La cJli" tC^b yl^l ^jU^-Ul Jl i^^jLj 
1* iili . <d>-b oJ> jit oL) yjJ-t jl^JJ j CcJi^ Lo^i C JL a . lt .j^J 

Hessisches Hessisches Landesmuseum Darmstadt 

((OjjiSoly)) ^ MS" p-Jaj ^Jl tHessisches o> Jl 

J* 4^>LjJI cJi^Ldl ^Sl Jj>-I ((oUJu^jb)) ^Jl>«jl« Jj^jj .((oliJiw«jb)) j 
(•I jo-VI aJLp 2br jJj ^Ji^o j c jis- ^LiJl 0 ^JJI Jl il tULil 
jj ^kJl ^-s^fj c 1971 ftp ^ ((Ju^w4» j^>tJU ^ (jJwUili i_iS jj pJ" .^jJ^JIj 

((t^wjb)) o yx>- to^SU j ,:>U-l Lr <JUJl L-^IdlJ Ijugjr 
((^ j:rt ^Jj)) J^L>oi J^jw j* j~?r)) (j^l^plj 4^JL>J,I OlSLJl 

j^Pj - oLLaJl o yL>- tLtJl -kk^- Oji c JjjJl ^^ixJl ^ oJ ^ t l^ 1 
J ^kJl cujl^ cULp^^olp 4j! y 2UJL5 cJ^-oL>-L>«^VI s-r^ ^-^r^ 
U l)Lp ^ L^Jl ^ 5ii ^ip olkJLJl cJti" ^1 cjU^UJJ c^>h 
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.0 jAJ~\ Jl o*>Lx^il J*q*>*i*> 
<( J~-~0) Jj Jak^. frUJl cpiV.il 4jjj^t jt J ^J* 1 1987 pip 
((J^IS*)) ^ 2bV ^1 a^SU cudp! cl988 pip <ij .1 ^ oLUdJ S yb- Jl 
£o Jl ((Juw^)) o yL>- Jjy^ ^jt^ 1 Jj-U^iII 01 Kassel 
((j^uJfc)) 4jVj OjL^I c 1991 pip li-UJ jli" oLLidJ 

^jlJJ! oljiU L^iiipi j t J lit iJjU o jJL. 32,6 ^ (( J*-~0) 3 y^- 
J5* j£\ cJUl pUJl jjj^l o^tiJl iijUil c-iijl 1*^ipj -^^J 

^ Jfe; jl j^LJi j& (I £jy I ^ J J^ 1 

pip ^^yo^o ijj <J^*^ ((oliA^jb)) (J^>^ cS^J J' ^-fr«il ^jW 5 ^ 

.IjjjJ ^Ul i>l j^l ^oJLS Jl <<J--*0) S yb- (( jSL*J jJI» cJU*l d995 
Ji^j lil)) rUliJl Ji^^it IJLa Oli '^^l vl^ljdl ^Jr- o^i US' j 
A>JLs^i c^LJ-l Jl ^U*j L5 *^ j ^Ui ^5 ^1 2Lil*Jl j 2LJL±^V^ 2Lo^SJl 
LSlgJ Ijt ysl JLjJ 2LojIaJI oJub Jl jil ^> jt Ljf . ((L?cwoj>- 4jj0uJl 
c2003 pip ji oL« jLcoi! j <.*J\ jJJ a^h* ^-bi! ^ 1997c p Ip 

oV^pr ^ OO 51 ^ 1 v^ 2 ^ ^0 2008 flP ^ ji jjU ^Jb $ ' r 3 

Jl L^Sj Ja C^Li Jj c((OjyifsJl y)) jl ((ollJ^jb)) jJ jl c((J^w»)) 
^ ijo*idJl 0 ^aJI oLaJ JjI jl ^ SI j^Jl -b-t L^JLp jtp .(( jJL-jl)) 
oLj J5" 2_SlL> /^p o jo^Vl ^jj-Uiit aS'j^ cJjUj LoAjlp Lo-ooj L^-s^>- y 
j^j .AS'jdJl 1$j ^4 ^1 jjJudl JUpI h>t^J L^JLp jj^JI c^y>^ ^5 ^1 
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Ol^ \S,Jj .((fjjj-*)) J*jy «^->" t(( jLvjl)) a**L>- JJ* ((^j^U)) ^ 
telk^lj ^^Xj *Jl tL^j^ il jL< ((OllJ^jb)) jl _yL jJj>o 

^^JUJi £oJ>J,l 4 L^J^i 4JL jiaJ^.j .dUiJ 4-*j*>Ul Jl j^Vl £-«^r Lo-g-^ (5' 

jtp ^1 aJ^> Archaeopteryx ((^ JijSj%) hj^i 1 j^-^ Olity t)i 
gr*j <■ JjVt ^ J^2it L^Ji J LSi L. oU- tl877 fLc- ^ 

Op c((Ju^4)) *JU- .SL.j'iUl aJlil ^di ^ tV^l ^ 2Lull 

a^Uil ^ ^ ui~*il ^ iJJb yL-tj .((J^^)) oL yb- ^ J ^iLl 
S^^j cl975 ^ (( J~~0) ^ iiJbsH ill j^Vt I y t£ >Vl 
Jj_pO dM'^i JbJL^iJl IJLla OLT J^J j50j .Jj^rl 

jjjxJij cj\j jiiA ^*-^L>- Jjot (^JJl coIjIjLJL! y^J> J,l o yLi-l 

oLj yU-l jjp JUj ^ 4jL>^t jl VI .^j^U L« J^^. J-oJl (^lJj 4jL 

^JU-^ ^ij^ J^ij .j^Vl ^ip ^ Loli ^jb oj-o^til fr^JLJVj c*** J 
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.Up jjpJl jUaijI 

Uaipj .tfb cJ^Jl ^ ^kJlj ^JUit c^LLiJl gLJI ^1 (33) oL~5^J ^ 
ij J j\ Lu^Lc. jJl ^-iJt jkLil ^ *iyu U 3j ^ *i yu L. ^4 
olijJUxil a^Ic. ^xJlj tiJL* cu^Ip ^Jl olijJU^JJ J^LiJi y&u 

.1^13 JULLl ^ Uj c^ilp ^1 c£ >Sfl 

j$1 jvaJl ^ (<J~»*»)) ^ 5LJ-I 

Jili t2Lk^>j! obUJl OU IJLa J LjjU cajjJ! oUIjJ-I ^ ;Up ^L5^J 

, AjLlU 2LkAJ t ( j^-i ^ ((IJbJ)) CU^Lp 
4_1jIp ^jycwwJj ^ ^ili ((J*****)) ^ ^>*lwJj oL yi-\ /^o^Ij j 

^ jSl Jl AiL^L tAjjUiJl jiP ^ obj t S y&^il oULJl ^ , 

LgJl ^51 j}\ <j\ Jlj C^IJLpVI OJLA ^Jh jtiOj .OL) jULiil y* \s> y 130 

caJI y^^l oLLJl i L^l- 2udb70 y&jli oULJl y> aL'Lp aju-^o^- 

^t>- ^il j^i . Ip j_J JSI ^i^j/yi jv^jJI ^ 4JLJI 0 S^j ji jj^. *Vj 
ulojJ-l ^v^Jt i 2L5I ji^VI obUJl ^ (01 Ai 2,47) l^tj IjLi^a 01 

0W J J^^l C jl>^Vl Jl J^2J L ^Ip 

f JbJ*I*-Jj u j-aJl j 2j%^JIj j-*!) il J^^" ojilaJl AJto^oJl il jii J^l jji Jb-I j^l (33) 
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Jl4 ilJJ .oLil ^ j-oJJ l)I jl^S^^JTj c^lStiJl ol& ^ ^^>rjJl 

tLauraceae j^l aL'U- j^'j duglandaceae kj^l aL^I 

UJ cJlS' ^1 tFabaceae ^iJl ^JL^iJi I^ojuj 
j^-l fLjVl oijb -J*>*Jl jL>^1 <y js^'j cLeguminosae 

V| oluji ^ v c^-uii aLu*. c^ijji jtm ^ ^uS^ 

U(J~~~0) ^ o yb>*iil ^Li-l J>-b ji^- <ju jjJr-l ciljj' 

4jl5^4 (Fabaceae) *J jjLJl jU^S^J Of 1*5* .oLiiill ^ lg-> 015" 01 j 

Vitaceae 2lL'Lp ^ ol* ^ i5L^i .aJLJ-I oULJl j f j-* 

ol>L^ ^i>- jl a>1?m> a ol>L^ iJLA cJlS - Ur.jj <,/yf l*S r l 



95 



tX& y^s h jiy^>\ Doliostrobus ilJlp y> 6) 4-*^aJl 

J (( jjuJl)) jl>^i! JL. 5 jo>Jl lJ!^ cue OS U.j ^dl 
iL'UJl - Araceae L-*l jSH 3JL^ LLL ^ iJbjfc j . ^ l>Vl ^Jla oUSjx^ I I 

(Cyperaceae) ^ oLU ^Laj .^LaiiJl ^L cColocasia 
*L f U ^ L^5C] j J^Vl oLLJ viJ ^J! tRestionaceae liJU ^ *U*p1 j 
f jJl j^jj oLU t(Nyssa) L~Jl ^ ^LyJl jb^lj *aik£- 
jl>*Jol Jju ijL>- <}« j 4oJL>tlli j-^r j L^t c3j^ S^^r ^ 

Jl. t^UbtJl Jlj jVt LLL l5 1p jUi L^IS oLlI ^Jj . jJt jJ-I ^ L^JbUj ojJ! 

.2L>w?lj SJL^ oJbU tli! ^jjb^j L^JU^ cJlS" j|j ulil J^.Lj 
tLo^» jtS" 4jU tj^. LJi 015" ((J^^)) £-L« d\ y> <J> J\ ^Jj>j 
LLLJl oy .aJJL=«II jU^Vl ^ j^Jl l^^^ci J*iJL j 

toUjJ? jit ^ JUJbJJ JUtit ^-jj L? U( J~~*«)) ^ oLjlSOt ij <^ 
4JLLS AS\ Ijlp Li c2^Ji>- 4jLp ^15" o—J a^jj^I (( J**-^)) oLLp Of ^ j 
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(( J— *» 3 



y> JUJbJl *JLa jlS* Jllii c^iU V 4i^> J*i~* - aJUSjJ ^ JlSli V c5 JJi 

^l&l yj _ CUjJbU ^vaxJl ^ *>L*J LgJ *J jt jj.5 cuii^t JLi 

. LgJLP f-LJ-l A3 yc« t^J c^jSLo^ tLjJ 4jjLL<JJ ^JL^2J doJbM js^xJl ^ 
jl oLp Jl ^JUJ ((J~^*)) ^ olil jS\ ^AP ^La jlS* JliJj 

Jl oLJl ^ ^51 1* S-sLp LjI (3>*j ^^-^-Ail j . L> jjjl ^ Jh?^ 

js> o yJl £j jjVl cJLL? Lc^Jj A wU^J jJl jj-s^jJI ^Lp ^u^U 

ja\ oUjJJ ^UJrl CJi J! 0 t j*^r jSfl 

cUxi jj LgJl jJjJI ^ tOjJi-t L^j ja\ Jl cL» SjJj^r >P tOjiS jl cJLL? _ 
^ LtfL* c5 JJl jLJl ju^ o ^xjj JL3 Ljjt ^ I Ju* jli t J*iJL diJi 

jl l3j yj.1 ^ /^sJj C j-ft l)I L« LoJJ ji jS> O jLv LC.j j . jJl jJJi 

^ jJl ^LjjJ ^dl 2uisLil cJU? j til c JL>- (j\ ^ . JbLl ^jSLi ^ 

^ij^ ij ^ ^ 4£ liL<J ^ ^ J! V.^ 1 1^4^ ^ 

jl jJa jjIjl^ .Ai,jJ-l jl jJ-l jJla^ ^jjy J j VaJU^Ji 
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i?li>-Vl J,) Jww^ailSt £-r*^ c o j^JxJl JaJaiJl o j^^J^ LLiJt j co:> ylSl 

obLp j caJL UIjLJI : Lfjt^A? ^^>- oU-<>j^ ^ L^^r 
^ ^^-ju olil jJ~\i cci*^^! (^i^ .liix* j co ^jJaii L^JjJLjj 

_yi-Tjl^4 l-LJ^r U^l4 t$Jl La->l lilj y-Vl ol*-«J><il J 
jl£ll ^ "Mi .*LiJl jl eJ^i J*^-%^* 

d\£s.Qjjla£-\ ^ d j*J UjJ COULJI 

JUL Jl LjJbrj IfJL) - L^pjJ fct . ob'lSOl Ji5 

Liyf oli tJLJI Uj U>>I J jVI JLjJ ij^Vl j jLiVl Jl Jl 
JjJulU oLj yb- ( JLp jtp .aJ Jt^aJl IgJip (jJJl jlS^ll ^jfc 

J ^> ^Jl ^ I Jul i j-^V ji L*-^ cLi ^ii Jl LgjJu* ^ ^ jjJ ^ ^Jl L^l 

Ul .Lj^«j ^ Ojv-L jlljJl cJl^ Uajf L^Jl coyi-l Uxj y»f Jl 

Jl ai^-l* ^ ^ cL**ij Li ^^^Lp j» jJ\ as jj»r j jv2iij ^JJl j j£}\ Jl?-j 
^ c^Lp jlS oUI j-i-l jjiuc* jl J US' jJLo U UL>-lj .4JUJJ1 liC 

5 ^Ji ji Uu ,1 oui^i ji v^il .^ruVi pJ^. j i^j 

CJl5" y j ^Jj>- cOl yll OIL* jlL*Jl J ^p- y>t-J ji oUlSsJl 

US' cojl yLl 4jwU*>» AiALiJl oLpliJjVI j j^J Uj^p cjlill l5 Ip 
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c4P yi* j J^laj Uj>xJ j! cjL^Vl ^ cAj jS\ CjUI ^>*U 

. jjJi cuS^Jt L^»JJ JIT -j| 

^1 ^Sfl IwU- UJ _ L^^r cJlS* c ^TolSCo Jt l^j L5 ^l jlS d>lkll 015" 
^ 4jL*j3J t« JoIp c^JlJi ^Ji Jj> tr gj V ^V! 01 JbU LIU ^ 

oUlS^Ji JL^-t ^Ikp cJlS" . JU-I U_^2P ^ objl5^!b L^jLL. 
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O^xj Vt di^-fcj .2JL^? oli j^p L^Ji j^^Ji ^JLp cAjUuiJI ^ 2uLp 
jJu _ * Lp JiLio . JjVl ob'l&l Ol tbjl j 1^.1 ^ Ik^l 

J^LJjVt oblSOli .^bJl U^jI ^b*j .^>-bJi Ji* 1? _pJU J^Aj 

(JLpjJJj^ -^jij) JJ^ 1 (jr^-^ 1 u^J^ 1 J -4 ^' j^JJ 4 ^ 

4jUzlIl obl&i Si yd ciJti .^j y cui j J> \^>r 4^k£ jJJ j! AJUaJl SiJj 
. UJrl oUl aJIp Jl V >Jl JJ cJljl^J! *l ^ Jjt t J*iJL l^y; 
yiVl IJL* ji cu^ cs^oJi j! JljjVl J jbJ 2ji^ Ob*ty cJtf lil U Ji* 

4iJjJl J^LiJl Jl j « 5 Li- 1 Ai^I? ^w-^- £JjuJi jocjj ^P 

^ jX.- Jlill iJl*-^ . oLwLl ajL joo j^cj^J ^ 

oL jji^-l jJLp j-Lj c^^Jl ^-L^j c-jU^pij 4^o*t-oJr! ^ ^jL>J,l 

. SjJt^aJl tLJ^L L«J^aj c4io^ Aii ^1p I j jL>t^-^l ^ 

jL^[ LjJ oLjJiiJ c^JI ^Ijj-ajJ! ^Sl *u ^SsJ H(oLuJ^Ji js^p)) 
oOjJj>t o^Ip ^ oUJ JlS oLjJJJI c-Jbr Jl oLI jj-l ^5Cj| j 

wLl« Jj JL>- J**Jj 

2LJL5T Jj>- Jl JjJ ^ _ Uk. ( ^kiL LjJ Lc.- ^> oLjJliJI 
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l<^J^ t$J( ^kjJ Laip j^SkJ j. cj» jJl o'lixJl lLUj Lgj2ju j j^a 

ijL>- A^iocaj cicada (34) JiJ^ o^\iw>- oL .<ik£- Lgjl ^s-Jal) 

fc* iJljb .katydid (36) ^^Sfl v^jJrl* H 3j A\ (35) JJJl J l> 

d\ US' .JUixJi Jj- ^JL J^Aj cjU^Sfl JljjSf a*JI ^Jl l^ii.lkc. jj^jS 

cmantidflies c->l ilL^j . U>I u ^>r ^ ^uS/lj ^^jJ p jJl L^ixi 
iLJf ^1 dacewings 15 ^xil ^jl^Vi c->1 ^JtJ- ^ ^Ciii oL 

mantidflies Jl ol^^ ^ jJl j .(Lf> aL^ JjJ V ^0 mantis 

^^ip ^LSJl t ^ixj ^ 4jl ^>t^Jl ,L> yLI ai j^y it VJ 

oLS" clij ytit J^Jl j» ^iTSfl _ Formicium - J-Jl 

j£\ jjJl JjuL UsjI ^ jJl dJJi Jij .(^ 16) ^JLSJl 
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^ scavenger beetles aj v -^ u ~i{£-\ j. o-.iaiTj coj>>«Jt L5 U- sJ^JaJl 
phantom cT^'j^'j ^caddisfly larvae ^^Kj! obbi cjIS^j 

.JUUJI cJUJaJl Ov.j c$-ktf LgJl j> jlill j^ill t midges 

^oJip)) LgjT Liy*- ^ju ^1 cteleosts ^jy^ ^j-^ j-* vJkjJl 

bowfins ji jJl iJL-J ^a ((J-*-*)) ^ L$J^ ^1 iiU^-Vl *Jl* 01 VI 
<blp cyJa*)l iJLwVl aJIJj jtSl 4p j-<^ jjj>tjj ^iSl cgars jL*Jlj 
J* objdJU ^AJl 015" j .Holostei ol^d^Jl LjJLp jlk* L» 
SI y ±5La jl V| c^^-JaJt oljj-s^LjjJl jvap jjbj tMesozoic c^Jj— *-it 

^jjjjb Oj^Vl ^Ij>- cJp*J 2LJtJj jUJlj c^J^' iJLwl jXj 

^LwVLj JjL^ ^1 c3j.sA.tl ji-Vi La jj-jJ op j*j (j^j tSSyLiill 
Olpjj* JLaj .(V^ ^^Lj j^jj ls^j) ^Lj^' (S^ oL— VI Lv 
cAtractosteus strausi Jl y> Ip Ua jtSl c((J-~~~«)) olijyw jUJl 

jUJl ^ JUJ ^ US' t^Jsl j^j .^L^Jl oL^lS* SiU-l OL^Vt ^ 
.iS iJU-^Vi JLp ^ ^11^ ^lir.cJlS' LgjT caljl^I 

Jl tUJ ^1 - Cyclurus kehleri - ^jJl iJU-J cJlS - t(( J-^)) 
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JL.JUJI *JL* jlT jl ju V *jf ^ c^JiJi yVl itf >Vl i3U^Vl 4JIp Jl 
Uli« cj yojl Ijj! J V ^SOj .L^JLp ^JJed is iJL^Vl 
Ji £l*J\ Ji* cpt ^gJi J Ol Lp— jj olS' 3) t (( J~~~«)) J JU-I cJl^ 

jliJl j ^ jJl iJL-J cJl^ c JL^Vl J ^ cJl^ Ujulp j .holosteans 

IJla £>-jj J^5j t(( J~*~«)) J Lg-La JJLiJl JU jUi c^LJiJl i^U-^Vl LJ 
J ^ t$Jt AiJj^ ^ X^ai cLgJL« j^xJl J iJL* 4jf Jl 

tl^-Pjj^ ^oJkjJl iSU-^Vt c^jJti^! c^Lp jSLioj . 2jj_g-owo oL yb- Ji 

JU^Vt Ji*j .J^l Jp 

.i5jUl( J 4jjLp JJaJ OS JjaiJ Lgjt jJLj c^^JUjJl 

^ill sJ*>LJl JjJj tperch ^ jiJl dl-*-^ ^ 9 I 4j*>Vj jl>- jJ 
. Perciformes £l >V> 1^/^ ^1 4l~-t - £ >!l l^Jj 

£j jJ^I ^fiaj cLg-L^ i<L^jJ-\ _^2*Ji J ^ jJLxJl oOjJL^j AjUU 

jL>tJ^>U L^La jlS' 4jl jJLj y^t ^ ijLlAj .Aj^-St Oil jJ-i ^-oJl J^L«j 

OlS^i ccJUll ^ yJl U . jJl jJl ^ li>^ Uj c2b- jxil! oLl! J 
.^U^pSU siisTcJl^ L^i Ji jJlj ur cjjjJi S J 4i>-U ^i ^Ji <J 
oLI^t cui>^ ai l^Jl Let ^jJi 5i ylil *3Lo-VIj L^jLL. oi 
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ytJi jLjdj JuwLi tanguilla ((%^rb ajL^j iali jl^Ij ^ip 
t^lp J^^o J*}** ^ ^UJl Uli 2Jjajl« ^^J o ^j>xJl Jl 



c(( J^w*)) ^ till J J-U^j t jJluI-^JIj t^obUaJi JbJbtll Jl£ ji Jti 

oLj yi>- /^Jj .till ^ Lg-s^J £-^J (Ji Q/* .,^>tJl oJUJLi ojJ-I oLJUjJl 
< Jij .oLlI I^-w-Lj i Ix.j 44jUU aLIS cJlS* L^ip f ^1 oUU j)\ 
4jljJ 4Jbji»j Jj>tj1 015* 4j! cEopelobates ^JjU? JLp 
iSo oJbU <^j\j J2JI £j y I ^jiouj aJL^> ol: IgJ! j-^j t^iiJl l5 Lp 
(JlL» JLiiiS' J Ju>j c(3LjjJL| l$C 2lL^J( a>- j <j y bJL4) oyi-l 

**3j*^3 c ^JjJ* ls* <J^' ^ t^- <J S^^rjil spadefoot J^i £oU^ 
wUjJ cojiLi £oLL> 0 jSsJ jl V^J .Pelobates aJ'^*^' ^^UJaJi 

^woj>-j .L^J L« ^^ip (^iAlij tfrll! J* 4lij j,Jaju« ^J^ij LfJa*j jJj 
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.(terrapins 

— *Ip o j-L» 250 ^ —Permian ^ jS\ J! >*i 

£-L> ^1 - \ g sA3L> Jjt-Aj Lo^" _ £-^I> C^jllil^l J^>tJ L^J^ ^3 (J,b>*^Jij 

.(((oIjj^i/oLjLS. l^I cSquamata 
V JU~Jl JU-JI ^ j^Jt JLp (( J~*w*» y>j*£ V 

L5 ^J lij iJLjb L^ip ^1 dil" j t (ol ^ ^\ j^VI Ji 
<p jA\ Jl^Jl j cLgJ J V ^dl JU-JI Lfrirf ja cUJb^ J! 
jjii-Jl iiLiA t Anguidae 5 ^1 j-* caJ jj^all ^Ji*]! L^iL5l j 
V.JjjVi jU—Ji JdJU ajj'^ 1 J^-Jlj tScincidae Jl S^i ^ 
JU^ ilL* j tLacertidae jlk, ^]| ^31 Jb>^Jl j 

jL^Ji» c^f ^Necrosauridae ^1 jik. lJl^SU 
J,L>t^Jl ^Lii^ljj Jguanidae Sj^i J,Ut-oJl iJLft j c((4iiUl 

c((J^w.)) ^ L^ip jip ^1 cjy.UiJl ^ - U j>J j! . Lp^J o j^pioJl Ui 
J-^ai ^ ^constrictors 5 o*LJ-l ja jy jJ*^> j±~>- j^J^i 
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l^j^ j* Jaii f j-Jl ^Jlj cboas Jb^l U^p^ap ^ ^pliVlj 
<JL? ob o jfxJ Ji ^Jl pipe snake ^ Jr\ ob aJ-'j j-^'j ^^5^ ^1 
U^J* S J^^ di ^LJ Oi Lc.j ^Jl t<i)JL^I A^W^At ^pliSfLj 

^ y AJLoJ*>u ^oJ^j CJLT OJj - jL>*Jl cOl j^>tJl iL^jlJl 

30-25) c~>lgj ^ji a>-j^ 86 j 77 uy ^J 1 * 
cJli" (( J******)) 0? (JLSlJl Jl 2brL>*j US' JL^) JtSjj 01 AjLa dJJi 0U 
0) cjr I jjl ^ LjJLp j^P <Jl^*>LJI dJJJ jJU-l ^/sjhj 

((J~*~0) S ji>H 01 JlS'jj.bJLsf JJLa Oli caJL>^1 oLlI ^ yl$o w ^i^t>LJ! 

^Cryptodira Jl ^ 4^^- ^ (( J~*~0) ^>-*>^ jy. 

Jj>-( j ^-^r j cUU ^oJixJl 4PjJ> J>-b <U>lj 01 ^jal^u (^jJl ^ jjl 

Jt L^l j *J y£ ^Jl c^I ^1 <J^*>LJl cPleurodira ^Ji^^L- 
cEmys oi^^U CryptodiraJl £j y\ j^J^j .Jj ^k!i Or y^ ^ r jJ r l 
Al o^-^L- dlUS'j c^Jutl ojjjVl iJ jJl u^y^j aJLsJ! ^ j 
44J «Jl^*>LJ\ j iJjJl ol^*>U jo ULiJ! Lp y jOJ ^1 —laeochelys 

60) v^^ 1 J C^ti *\ ^Trionyx messelianus oli>JL- 

oU Lgjb j .aji y^vi ^ j v M y^Vi J^Ldi J OVt ^ j 
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^L-Vb toJiA J^LJl 2lJLp LgJ^di <j jjJ "Mi cjJ ^Jl 

((J~*w.)) ^ L^ip j^p ^1 Sju>- jJl ^1 ^Jl SLb^LJl \J .i3LwVl 
cL» Jj>- Jl o j^Uj ^->J-I 5 ^jJu^ cJlSo - Neochelys franzeni - 

. CjL yli-l pLJlp ^1p io CJlS* 

((J^*^.)) jl lao j Ji'jj ^ /^j ca-l>-LJ| ^prVt ^c^UJl ^J- 
230 Jl ^ jaJ ^ . auyiiJl ^1 ^Vl Jj JJlSJlT ^ j .£bil ttb v^Jtf 

Lo-Lj el^J - C-'tjj-N^bjjJl J^g-^ ^J^P 3jLL*» Liajl ^Lp 0 jJLi 

jli tAJL. 4^ oUI jj>- JjJj t^jjl b ^s^p ^ ^-UJt ^Ijj! JS" 

.b^ jlS* Lg^auuj caJL* c^JlS' (( J*^)) ^ L^ip j^p ^1 ^1 ^jVi 
L^-^^u LgJL (( Jr^e*)) ^ L^ip j^p ^Jl ^1 JS* 

j^xjl wbjib jv-o^j OjJjJ^I jv2jJ( ^\ jj'Vl j^aAJ LoJLj) LgjlJlP 

^ <^jj>r Jl U>- Aiilii pL^I l5 JLp c^JLo ^Jt oli jJb^il o^Lp ^LjJ j 
Ljjv^ ^LjJ jl ((J^^)) ^c^Lc jl j .^^pbdl ^ jU^Jl Oj^j 

cJ jJl ^ c-j ^b jf Sji>*Jl 
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c5 cJl^UJ tcJ^Jl Jity co ^^J! ^ c^U-((J~~~«)) 
aJLp j^Jl ^ (^jJl ^yJl Lp U JtSl OlS'j .4^y ajlTL- jl <.^~^j o J\j 
c((^KJl JLo) j^Vi ^Diplocynodon darwini £^Lc y>j c Vjl 

jJ-( <_->Ut 4jIS cj^iJl ^ O^jj^. uv.^ Ji 5 j^M 

£- LJ; OIS* JuS j Diplocynodon ji^u Ujj^- c jL*l! *>^t ji\ oJ^Jl 
(jbl 2u~o^-) Uoi o ^plp c^- Jl J-*2j - p-**^' j Asiatosuchus 

.^oJ^kJl cAjIjJ-I 4^>-Lp 4***»^J jlS'j Ij'jvaP ^ J~Jl £-l~J 

*^Jl J^jJ ^lll) AiiJL^I ^-UlJLj cJtf olil jJ-l dit Jl j50 J 

ja ((2L?-LkJl)) ^^UjJI jLp U^i Ipj^ JiVl W 
^io5t ij***- jl ^jj* £^ Lo^Jj^I :Allagnathosuchus 
Ol^j jSSlj L>^ y^Vi ^jJl Jbu UJ c(> 1,5 Ji 1,2) 

UjvaP .oL jjJ- J\ { j>^^ oJl^>- jwLJ co ^ o^l^-j ^jj^-l jU*(j 

Jilj l$Jl VI c^LL* jLJ j^>J-l a^jS 2L5j yVl ^^UiJl ^jJ (.c^jjJ-i 

4j^i? j jL>*lj V j tdliit o j^'y (^jJ Jit ^ jjJb ^kiw ^ y *3Lft jlS' US' 

tbaryphracta deponiae «^>\ aJLp jJiaJ j j jU) ^Jil ot>C 
ajjLLi* ^cjL^oJI ^ j j Uajl llLjfcj .(( J-w^w*)) ^ V| jVl aJLp 

oL^V* diiJ liUii Vlj) f j»Ui <i5T^-UJi ^ JlS'-Pristichampsus - 
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Jj £9 Uul (gharial) tS ^ ^ ^ • ^ J- ^' 

wio .Uj^pj nightjar ^}Ja3l ylt ^kingfisher y ^Jlj ccranes ^ J>^\ 

*iL>l cLjJti *bLJl Jl ur *^J cJlS - jtj cjL- l^L 2L*jjJ-l ^t^Vl 
^ JbU ^ Loj . rj Jl ^1 JJa kII ^ bl V jJLill of Jl 

jjijjl ol yiJ^t rj£- O jJ-t jj : JaJt l/ 2 ^ ^-^^ 4^w?t j JxJtu j 

.thrush (38) ^lU!j finch (37) jj^yJl Jt. c^JUr Ijji 4 ^U*}! 
^ y2- Passeriformes oO^lj Oli tjL>- 



(5-oJ>-j^ll) .jirai jli:.* 4J jju** J\b (37) 
(3U*r /ll) .S^rlfrit o^yJLi JJS W ^ (38) 
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— Coraciiformes Jl y& - J^lS* jS^io oLj ^L^*Jl SQJ JJ . jtfLJl ^ yS\ 

S^LlH cJlS* jd\ tJaJl jjJ? c^f jP ((J*~^)) yLJ jl j^H J*- J 

^ojJl 4jLlSsJ I Jjj 1 L^jLp 

j^pjj (.^>ci! olUJl ^ lijJbU ^tjJJi jj> Ji- cJlS* cdiii 

cMessel rail (( J*-*** y U*)) £ <u^l» c-ij tMesselornis cristata 
((Uli^o ^S*» ^oiS" jwJ LkJLu tlgiSLij 2u ^^Jl 4>-L>-ji!i p->^>- Ji* ^ JlS'j 
J^t^fl JLp L^p jJLi V ^ij .^t j J^l ^J- jl j ^rj Jl 

((^L~w*)) j jJ^ ^JL^ai JjJ ^S~z>~ ^ ^j^H j j j^Wl oJla Jl* jj jl 
yLU jf j^p I j jj? . ^ y^Jl ^r^r^^ diJi ^ Lc._^Lp jSLto 

JjL» JLp 2iJ j^Jl V j (.c^-^ 1 c5 y>*J> ^y>r^ J*^ US' t jikJl J ji jwJi 
tu^^ 1 ^ ^ Jacana L'lS'Li-l j^J? Ji* JjUjJI ^1 j^I 
. w~~^ ^iy^Ji V^L^ 2LT ^ <s^*£ Vj tj^^l ^^ip jJ^Jl ^ja^o 
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<< J-«*-*)) 3 



c Sun Bittern ^o-^Jl JI^I^U* Ji ^ «J*~~*>) yL^o^U^j 
c((J^w»» Sjo^cj Js^j* oi yLk! J^o^j ^juT : ^1 j*J 

p\ a}j^ il cGastornis ((^ jji^l*)) ylt 015" ((J~~*)) ^ LfcU 
100) ^ j 220 ^ jSl Jjij tj^JLl PjLf jtf Ail VI c( ji » ^»OiT cu^ ^ 

Jla ((^^JjjI^Lp)) yll? jJlj lL-w*- tU^r Aj 2Jxj j J^\ aL^}\ La j 

J cJw?j Jjl ^ j j c^^t <• jl JSCiu cDiatryma ((U^loJl)) ^U? 

<L-jJ 4^Lp oLo^j (( or wJ j ^L^Lp)) y Qs> .1874 (( jSwJ>w> jj)) 

4J*>L^j-4 j^kJi j J^tJJ j . 4^P^il UjJLaj SljLgJl U^Lw^l) 4^*JaJl j^J^Jl 

c^ljCJl y ca^jji^Lp^j ((U.yL)jJl)) jj^j-^ J^^j cot jj^>LaJl 
V y ^jJl jiUJl $ t^Z j jJaJl oi^ cJl^ U.^Jj cTyrannosaurus rex 
cJl^ Ujj . Jiili Ipl oil L^ixi V dJJiS' j c jaJl UjlpLJ 
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bustards (39) i£jLJ-l ^ f UJl j£jJl olS JJh? k!l ^ JbJbJi LkJ ^L* j 
.^Jg.:,»J ^L^Jb jl cji^l ^kt,J V ^1 t^S" ^xll j^J? jl (jJl £-Uo) 
cPalaeptos weigelti j j*k j o jJr\ ^ 4i^UJl ^ y b J^r j 

5 j crhea ^ ^1 y Usj 5JL^? LgJ j j£o jl J^oJ^il ctowbM ^ jL^-l <~iJ 
J\iff Ji* j*- 5 ^' ^ jjI^ j^j cSalmila robustus Jl jJ* iS 
trumpeters J}4'j seriemas ((^L«^Jl)) j^J* <**So ^iJl ((jLsr^b) 
yli? jtjjjo- ^ ^gi Juncitarsus merkeli y'U* L«I y^-l l^o^l ^ 

c^L^I UJj L^Jl jA^jj) grebes Jl j flamingos Jl 
Juncitarsus merkeli Jl jl jt* tJ^U^I >Vi L-t .( ^Sfl 

lojjl Ui'j .((J : s^w^)) ^ L^jp )s> ^JS\ Sjl>- j}\ 4^LiJ-l ajtll j^kll ^ 
^L* cdAJi ^ ^ .-M ^ tft ^ >: (I cJJ ^ 
(( <yj.lt J l jii; )) L^ip jiLu ^Jl cRhynchaeites messelensis Jl 
& iwJi^Jl ((J-w^)) j^Jf ^4 oL— ja LgJ li csnipe™rail 
.((Jj>«-L4 J)) Jlil ^JlkJL 2uU? olS tgJl lJjv>o jLidl J^-a l)I VI 

4p j-o^ j c^U ^ jjj c4JL»L^Jl ^iajJl J^LgJl L5 i>- J ^Jl l3I 
j£? jl c jl yVl J> aj^j j^loll ^ 01^ clf-iuu ^ j .iLlS" ^ ^Jl 
Uaju 01 JjtiJL jJ-jj c ywaJl j^Jl di^ 0^ .l^Jli jl jJ^I 

^^Lp ^JbCi CJLS' 0 jouaJI j^JaJl dUS 2lJLp j .2JLkil j^JaJl J~* jl^ l^JL-a 
^Jl ^Lp oLJjcll jlS' Lc.j IgJaxj jl jt-Pj cS^Ull j ol jdJ-l 
_ ^' obJUcll £^ J .2jl yJl JUJuiJl j 

^jli cJl^ Lfi*>Lvl jl jJ-j j cSjlj^ jJLl« Jl - 4ijjJ-l 4jLkil j^JaJl Ji* 

(U>- j^l) .ftoiVl aL> jjJJ» (39) 
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jjJJ! oLL^ l$J cJl^i Paragornis Jl jy^ W .ol jcuj-l ^ jL^ 

o l$jf VI col ydJ-l ^^Ip c^^J cJl5j tSJLkJl jjJaJlj 35" ^tl 4jLi>- 

Jl JJt i L.1 . L5 LLJi JljjVl ^ -kid; cJlSj 2uLk!i 

j jj? op c ^5o:j . ajUJJ aju^ cJ I^j - ^ VI J^aJl ijs- - Scaniacypselus 
jl J^>4 V ^So j t ^Jl JLp 'j ji^ Gracilitarsus mirabilis Jl 
aLl&t A**iJt jjSj Jl5j) .J^^l Jb^ ^Lk!l jjJaJl ^ 0 j& 

oL>>^ L^Lp j^xJI ^Sjill ^ Js± (I ^1 j^JaJl <Ju 

^Jl tParaprefica kelleri Jl jjJ* t<< J~*~*)) ^ j/ifl 7^1 

£j jiJl ^jA^j ^ jLtl ^ Lpjj C^- i4i>jJ-l pOtOOS Jl j ^Jaj 

pOtOOS Jl jjJ^ ^ _prj j^ 2 ^ <c£ y*"l S j* J ^j-^^^ 4 

^ c Messelirrisor ((J~^ -t*-U)) LI .0 yi-l l5o ^1 ^ ^ ^Jl 
Primozygodactylus Jl jS^> ■ Jj& J^Jl j ^JaJ 3 J^Jl oLj yLSl 

c£JL^ cJl^ lLoJJ-I jvzaJI ^ ^tjtl jli j jJs CjLj y jl ^p *>Ua3 
oljUJl UaJ i)L*j .toucans OlS^kSl j^J? t2^liJl ly Js> 
t JL>- c^L tUJ V ^1 to^-uJ^lj c^u-^.-mII oli c((Juw-^)) ^ 

,4^A^I ol jUJI 

^Js- i J* /p cdJJJ^ ^ jUll j jJaJl (j^J CJIS' 0 ji>cJl J j>- j 

tsparrowhawk J-^LJl J^> hawk ja ^jJ ju^^r 

j^^o- ^ jJl l)Ip ^3 JJJi ^ 4-^j^iil olJl j-J-I Jl 5iL>) 
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3i La&~\ 



: JILLS' 4^Lp olii o*>C cu£ (( J******)) oLjJJ ^ jJLJ 
cc5 j j~Jj js^Jt ^ j»l L5 ip cJlS* ^Jl oLuiJl dil 7 J jVl SjlaII j^JaJ 

^ tc~^ flp J jl* 35 kly .L* c~i>-l Lgjf jJ> cK - T ^1 L^U- 

^ yJl Sji^J multituberculates ((oUj^l ibJjti*)) ^1 l$Jp jlk; 

jJ-jj C^j^jI A*JLjj p->t>-t 0 >T oCv^ LgjL AP j^>dl oJLfc cJu^Ij j . LjjLw^l 

. j-*V^ j>^^ c^JjJ jilt of 

oli c-^i j*J! uintatheres Jl oii! j*>- cJlT cjlil! J~~* ^ .SJbyiJl 
oUt Jju 2UJ1 j olilw^ cJlS* LgjT ^ ,*JLfc Yj jIjJ^ LgJxi ^ 

jt-p j c ^L^i LgJ ^Wlj AjaiLdi oli jL^i) ^^Lp (mesonychids 

^1 5 Andrewsarchus J^^ ^ J f 

aJMj ajI y LfJ jj J-vjsj 0^ Lc^J j cAijJ^Ll a^jJI Jz*^> L^>^>- £h m 
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cJlSj cAndrewsarchus -51 oUI jj- ^Uj>- (JLp j£ oiJj .^^kJi jl 
tiJUj ^^Jj cL» J^-^o l-jU-UI ^jjj ^-^^^ ^^JJJ 

c^lwU^JjjJki oUi j>5l jl cuintathere Jl oUlj^ ^ t^>*>- ^ 
4iLJL>- JL^ti) Jaii 4^j^jaJl oLJi jJ-UJla ^jjJ ilj^cjj .mesonychids 

*Jjo jt j jJ> jiJ JlS Alill C-jL>Ju j-* JuJuJl jl (^PjJl j 
3 ^L* lJ^Lo! I^zxj ji <iis> V j ^jtwju JljJV ^Jl ^l^jj^I 
O ^fc wXi _ LgJLpt i j) - J^jJbU ^vajJl oLjJu JuJuJl jl ^^Jl 

^ L$;l£. fcj>Ll f <KT^^LJ jlT t Jlili Jlp . j^V cJj ji 

Jl (( jLJ^b 4^1)) ji Hominidae tLdL'lp ^ jjJ UJ.(dJjJ)) 

^ multituberculates ((oU^jJI S^jjiill)) oUijJ-l ^ }A ^ 
iS *^ j6\ oLjJ^I ^ JUwbJl iJLjb cO^fl JiSft JLp ^(J^w^)) 
jl tLjJ li*>U-l *J jl jj^ t L$-u u ^ ^SJlj <.cj£ Jl 
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jJLjj . L!L>- 4-JjJL^-I 

^kJbj cI^jl* ^ju^Jl (d Jul)) aJ^L- JLp 015" ^ oli j 

. L<LJL>- ^>-VI Lg-^axj j cL*iL» L^Jaju jlS* 
j» _ ^lil l-JjJ jl <s>L&Jl)\ . Buxolestes Jl oUl ^j>- cJLS' 

iJj>r ^JLlP 4P j-°^r J>i CJIS" JLaii tL^ij o j>>t-Jl Jj>-b J^waJb 

ydl f .Proteutheria ^ L> f Ip J^-^ ^ ^ ^JLlI ^W^ 1 
J l«~SJ oLJli* jf t Buxolestes Jl olJlj^ ^ Jj^f Jl 
JSL^JI \J .(( J^w-)) ^ aJLp ^ip l$J J^LS^ JiL* Jjl 01 jJ> t2jUJjl 

80) f JiJl cJwaj j d^r*^ 4^1* £Jj ^(1977 f Ip 4JlP jip c£jJl) j^Vl 
diJi o^i C^*>LlaxII £-s^l y> ^ jjj tJjJJl J j& ^ L^Jw4 40 C~j>- 

^L^Vl ^1 J* jUil Ol^il .lilJ^f ^Jir^j 015* <ul jJJi * JjJJI 
objtii *1j*rfj caSU-wJ J*IS* diij tilL^Vl jSljb cJl5* 

Jl OUI ^j>. ^ OLS" tcL^jjJ-l ^vaxll ^ *:lil ^JbJ jl ^p ^ip j m( J 

oUI j^^y^j. t^kiib cL^5Cjj tdlH^ jJi JL^aJt Buxolestes 

.AJLf'V Sjj-^aj 1$JIpIj^-I j^50 L^Sl JLj tAA-JaJl oIp! IJLjl 

j>c^j 4^>tj>- yLAj Buxolestes Jl olil^>. jtA iiL^j 

((J^^w^)) ^ 4-jLP jy*Jl ^ OSj to*>U-l jj^Jll ^jJl AjLil ^ ^J^P 

^UljJl ^UaJl Vtj ^JliiJl 4^UaJ jl ^Jai caJL-I ^ j . 1988 ^Ip ^ 
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.oUrliSJ ^ cJiji V iatJJl jl jJLo j .oULJl J jUi) oLS" 
l^iL^I ^ ^jjl _ Proteutherian Jl oUI ^ l*. jJ&\ ^ j 

jo LgJ V c4JL±^Vi Leptictidium Jl oUI cJlfT . (( J-w~*)) ^ 

IgJl ^ jr*J v 5 -^-! o^w>- ..ij^S 0jwj»-j OjJt^aJl ^Un^Jl 

^jJu>- j ,2L)UJt ^rW^ SllS'L^ j^j ^ 2i5"l SJL^ j oUI cJlS* 
o^iTi Jti <JL> y j yuS^Jl jl f?- 0 jl JUi>-l l^L? Jti 4j! t ^jJL 

{ Js> 4J ^L? Ojjj UM^p L»L>«jl^ ^ jj| ^Kopidodon Jl jl 

jS JjU ^^u^ J jiaJi lJufc ^ 4jdb60 jf j ^) flail o*>C 

Kopidodon Jl jl - oL-J^Jl Jia ^^Jj - ^L>^Jl ^r-^.j 

Kopidodon Jl jl yp- Lc.^j .aj^L; aJ^Ijw £j j^-l S^LpI ^ 

V 4jjJ jl ^t>- ^ll ^j>Jj C^^toJl 

^UjJI jjj l-3 . Heterohyus Jl c^Lsl ^1 ^jf ^Lla j 

^ Up jy^Jl ^ It y-Tjij: . longfingers ((^Jb jkSl ^U?Vi ol ji)) 

^1 ^S?l ctilj oua^j .Proteutherian Jl oUI apj^t j-- ((J^w»)) 
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3i *J)J~\ 



Jji jiiJl ^^Ip LgJjJLi ^o^JaJl L^lail jj UJ c^i^Jl Ji^! ^^a^ 

^j^c^ ^ .J~*j^ ^1 AiLy-L c^jjJ-i aye~aye 

lJufc fJS*z**jj .1^ ^^U^lj cL$JL>-ta oljou^t oli^j 

(jUJt (jyu^^fl ^JJ^L^i Heterohyus -51 l)I L«l cia^jVl 4*^1 j j-qJLSI 
p_>J^ ^ SOjjJrl Ll^j^ ^jl ^ 01 j^>--Dactylopsila-Si J^ij ccJUJlj 

Heterohyus Jl j jj^O ^^jJl oLuiJl lLUJ <j~*jj col jS*iA oli^ 
JLU ^ US' cv^l jUJ y U Lfj Jbrji V olJUL ^ (DactylopsilaJl j 

tcreodont ((cJj^jj^JI)) ^ ((J~~~o) ^ j£p US' 

UV. J-^iU li^t J^J j .^.J^ J* >-TL>^ Vli* JL^4 

c/^T^jJ Jbrjl tf y>JJl ^kU S^U^ J>! oli ^ yi OL^I 

cc5 >Jl lilill ^ ^L^l J^Vi ^ Jli^l - flP J^o . 

J^^w^l^ Ja^ ^SfMJub of JUi^lf^ aij. JLLJl diiil y-Tj 
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<( J» ... v o )) d yip- 



ci^UJI *ls1 ^ cJLS" ((cJ j^jj ^xJb) of ^» jJt Jsi j .U 

Lc.SJ^r ^ 3jjjb-Vt oifej tU^jj \j^> OlSfj ;Lesmesodon 

.0 ^ oli ((lJb|» JjIj Uj d^>- 



4iU?t Jif Ujj .(opossums ((,* ^j)) olil tg-u ^^Ji 

J! oIj/^I JJ:> U ^ j&j tUjfc^J IjJU^o ^Sl«Vl Jl Ljjjf 

_ oLj! ^t-l £j jjf a?>C jl j . oljUJl JS" Jl^ cJlS* oUI ^JL) 

^4 JbH ^ IS t Paradectes aJLp jli^j c jL>^iVl ^ ^>-lj ^ ^ 
^olp cLj-oj^>- ywaj Paradectes -Si oUi j^>- ^jJj .oLjJ ^i-l ^ OjJbJl 
Lgjf ^ Vj uL^Vb i3L^>U trfil JiJUl J > UliL* cC^ 26) ^ 

jt J^j>J ojjjL?-I cJL^i co j^ii SLpJ^ jtS^I ((J^w«)) oliLlriTI U 
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5i jJiili SJiLM 



JiC JS1 jiiui <u^U 4 Eurotamandua J*Jl JS^f 0 j^J 
oLaiJ! 4j*>Lo Jl J^jJl ii$T L5 ^jj .tamandua (( j^Lc)) ct-jO>- 
jXj C*s-y>£: L^jL^> jjj .0!>L^Jlj 01 j^>- <_JL>* <Ji tXenarthra 

J^aiil)) ^isJ Xenarthra ^o^ji) ^LajL» IajLipL aJU^I aI? ai ^Ja^ 
cJU> j Li Jl cJT Ji Xenarthra Jl oLi ^ Ot ^Js»l ^l^j .(((^^1 
01S* LgJL« <uU^I f Li Jjl 01 ^ j^p^Ji ^Jlp t^j jjJrl l^j^t ^ aJI 

.(Ljjjl j JliLSJl Jli-I ^ US' cjLxll SLPjJdl oLoill JbJ 
cOLlJ <J ^-J cJ^Jl JST *Jto Eurotamandua Jl 0t J 

^ JlC Lli i3L* j& ^ j c^^oVl J*Jl f L>*^l c^jailL cL^jj OlT 
lasts' j jJLJ *L*V LLSj ^La of ^ pJ^Jl uiiJi j c*kJW aJL^I 
0 cJ^jJJ S^l J^iJL Eurotamandua -51 01S* lili . J^jdJ ^Lp ^ 
c^j yJr-l l^j^tl ^ jU- IgJp J* J^f flats' 3 jji^t J jl Ju'jjlp 

^ L^iU^t f ^ill yLLl ^ ail OVI JbJ LgJli Ip 0 ^JL» 47^*r j 
^^^i cjJJi lJ*>U ^ijyti! asJLST^jisT U . J^Y! 015^, ^( 
. ^ ^Lp 0 24 j^*tJ jjw* t^^L^jj^l ^vi*Jl JJl j) J,l 
s^UIp u aju t (j ji j cEurotamandua J 0LL> *J jSCxJl *iL* c ^j^nxJ 
OwbLt pangolin ((J ynJl» Jl ^ ~& t *^\ OjS^j Uj aJ) cjL ^i^-l 
aJI VI 4 ((scaly anteaters J-Jl JTI» ^^^^-^ LL>-i L^Lp jllsu) 

oUUuiTVi ^ JjjIIj ^->Ji jj^ ^> Ujj .(cS J! 
Eurotamandua o^jj>-lj ((tOjt)) j^fe JJ cjl>- ij\ ^Js- j ,J*> !Ia 
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^50t l-JUt (J^LipI j^P jSLioj t(( J~~^)) Ob yb- 

^114 jjj Igj! ^ ^^Jl ^ dJJij c J>tj Carnivora ((Ijji^ jl&l)) *J*>L- 
^1 Jl jyio of carnivore ^ik^ jL* j^j) ap j^>JJ y> J I 

<.Aj jJajJl oLjlixJl j» VLJL^ aL^ cAjUil^l 4P ((I jjjLJjlS3i)) JbJ j 
l3 ^pUJ^ailj .(jJUi Jl^J cojjlj c^tASOlj 1 kkaJl f ^Jl j.^^ - Jl 

ojjJ-I JjjlII ^Ji 4J ^aJl cParoodectes Jl y> <( J~*~0) £j jj'I 

2bjljJl ^ JjLJI LWl oLu-Vi Jjb^) ^IJJI S^lSl J*j\ jiU 

J y jjJ^Jl ^p U>*j co jJcs^Jt ajlJI jl^LUj ^L^t Ji^UJl 
p $^Jl olitj^ . aJLoI jtsl JSLio <ltij£ islkZ UgjT VI c jl^Vt 
aa^-I j AijU? Ji^- Lo oLpj^j - J^-^ f Ui*J( Lf lp c5 JJcJ porcupines 

^kjali Lojf cA3j jj^l {j* A^jj c^^lj . A^( oLjl^Ji ^ 

cAiluravusmacrurusO^((J^^))^L^ J^^u^J j^ 1 t^^J 
clkpj ^^Xj i Ait VI .(Jb^l j jL.)^JL5! J jkj 
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jti 4^io OlS'j 40) c~*- cMasillamys beegeri 

Hartenbergeromys OlSo ((J^^)) y ^ ^iLL^I ^ U yu^l U 
So^lj j»oS Jjk> ^^xJj cMasillamys J fUJl JisJJt *J ^parvus 
jliJl j^>- J OlSj tJjJJi Jjt jjb I^ju lilb.40 c^-^i 30) 
^Jl Gliridae *L*ai ^ cEogliravus ^Lp jJi J* jli ^Ll* OlT US' . L> ^ 
l3 ^pj c4jl-o^JI ojJ-I Eogliravus ^ f^y J J> 

.4iSl JLSJLi t jrSU ^JU 

.Ubr *>Ui OlSo <K! ^ ((J^w«)) ^ <dp jip L* Ltl 

ol ^L! JST^IW,,^ Jli . r ^JUI siisT^ JLU ^ US' . aSIjj 
LiJJi toLuiJl ^ 4iJaJ ^ 0 Ajj-^JI Cf^y insectivore 
j£c. Ujlj c((cjI ^^Li JTI)) a!?L^j ^^jJ jl j£c insectivore ^iiiJ 01 

t^bjJtj tJiLLiJ! oUlj^ ^ ^jjt j^ai dnsectivora ^ I 

JtjJ V jl - CJlS" LfiVj -(j^J ^ Lj-Ja^o 4_UaJl 4-ijj cJlil *l j^j 

^1 jJJ S j~oll oL^Jl JJiJl l$J OjfSy 01 Jl JJ: LgJli iJJlJU _ 
lit to JbJLs£ tu^w=>Vl U .^jJ ^aII j O^UsJi JbJL£ ^ Oy*^' 
J^alJ _ L^JLw-i j LpUaP ^ £-s^j LC.j 5i j ytil _ 4J^JuJl oLjJLiJi ^1 jiff 

^ a^^^JI <p ^JLp jJLLaJ t Jtd! Jy^ ^^ixi t Li ^JLp al^JLil Jp- 
^bjJi oUI ju? y ^»Jj^J ^t-InsectivoraoLjJii]! SJL^i 
I y»i ol ^J^lj t^^ 1 ^ Vj .Lipotyphla ^1 - tg-^Li U j 
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(<J--*~»>) 5 jo- 



Lipotyphla Jl y* aJU*I *Uapl J-*~^ K Js*****)) ^' 

iiy- JiVl it cLjj 4JL2JI aJLjj oL> J JiVl l5 1p jl ttoJbU 

l^jj tL yu 40) Us* S jO^p Jjkj SPholidocercus £j y I 

^ jl JS aJu^ j ji*Jl L^jlxx L~p 45 Ju c^j>5-J cJlS* LgJl ^ jJu j . La 

j jlS" (Jl^\Jl^\ t\'J2L t Ji) c^>jV> oLjJdll J5" Jo Lp JtS*Vl j 
^ JiJl 4jI y J ;Macrocranion tupaiodon a^Ip jlk! ^iJl JiLUt 
aJLj jls <1j\j±*Jj Aj y*i* o^lj 4j>-j c(jt-^ 30) 3JL>"I ^Jl 

jit . Oljjyts* oLupj c jliL jJp jtolj ^ «J yj c4-^» j-<JU 

Macrocranion tupaiodon -J cJlSj . aJJ oLL^ LgjL ^-i yJ oL^ 

jl yiil Lc.j tyLSJl Ajt^» jj jtS" jl ^-s*!jJi caJL)^ A^iL?- qLL.^ 
AiSToUl^Lt jy 015" 4jf ^aixi uLju»Vl oLj jz£ Lai jOil olii^i-l 
oLil ^y bo yrj ^ i^J^ ^L*-^Vl J^"'j oLJt 

^•yj .A^LoJl l5 1p oj^li ^yKj ji cj\j\ jJ-\ dJij l)I jJl j-oi cAJb^IaJl 
. JjLSJt j £\ J\ 01 A^f J*aIL) olJl di^ jJlJ cA-jlJ^ A^LJl 
tMacrocranion tupaiodon Jl 01 ^J- S jJJ jiSl L> y iSLa jl Li" 
^1 jwLj ^Macrocranion tenerum ^1 aJLp jikjj <uj*j>~ ^Ju*J ^ 
lit jiiJl JLp SjOi JSl 01^ Ujj i ajUJ! ^jt ol j^>JJ 

Jerboa ^ jjjJI 01^ ^ 

^ ((J^w»)) CjIj (ju j^Vl Ob ybLt cJlS'j ((IJjI)) jj^i? J 

joUl jl js>- jUjI Uaj ^perissodactyls Lf ^ > - jJl jL*J-l oL 
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5i jM>\ U\J-\ 



j** d Ji y**j -Uj c 1973 fie- Jj AiLLiSl ^ ^aJ joUt ^Jj yL>- Jjt Lai 

f JtiVl (< J*-~0) ^ L^Ip jip ^Jl oL. ybLl jlJ ^ j caJUaJI J 
jL OjSJ Uj ^1 cHyrachus Jl ^-^r Jl ^ cVUiS'i jS^I j 
^t^ci jJl Lai .aJUjJI l^y! ^ a^l^jj^I L$JIS £j jj - J j^J V 
l3j^ ^ j-^ c^o jJrl l£j ^it l£j y*\ la-Si joLJl oLI 
Li I j c y^Jl ajJL «J-~wO) ^ L^Ip jtp ^ ^Ul oLI |I j .L^T 

^* Lo5" 1,5) Lj^ ^(Jil ^j^o^- J jlaj cAijjJ-l joUll ji * ^ 

£-* OL^lJl /^a LP joLJl ^a yu^ii j-o-Jl I Jufc ^ jl *Lj-P ^yr*_« 

LgJ^j^j ^Lp JiiL^ 3 jJu^Jl oLI jJ^U caJI v^J V 5 jl ^1 

OlS* ^ jjVI ^ ^JLl ^}UJ| J JbJl j ^/Jl JL_5l jtf jt j3f 
cOjjj^Jl wL^Sl J,L" ^^ip (jijcJj oLLJl j^j Lc-ljj .^JL ^JL <l! 

. JjiiJ V - ^ j-^* <^rj ^ip ~ oLI ^J-l 

j-a jS\ lJL^I ^ il C Jt^ai\ 2jJL L^JI jJ^I (( J-w^a)) ^L>. J 

J>L^1 Jlu L^c^r >r ^1 ^JkiJl ^a JjU ^JlP ^ S^^La 60 

l^jyt^vl^Jl jj\ iS& i y> u * t ti\ J± 3 .1911 ^Lp ^ JjVi^yiJl 
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Jl cJLS'j .^LsaaSI oJufc Jl ((Ju^^mu^)) :>L>- ijtzjj ijcL^[J^\ 

iS^-\ Jj-^j tL^lp jip ^jJI ^Url ol jji^l Jj' ^ Propalaeotherium 
^Hallensia Jl S j^^l oJlS* ^ .Jsc&\ ^ 66—50) ^ uiJ^J 
Eurohippusmesselensiso j^^l J y^^ij .Eurohippuso j j^tj 
l^a jj (jy^j -**-J - (( Js~*~*>) 0V1 4iLi^5l ^iJl ^jJt - 
jS\ ^ <;I g;f t«J^£Jl ^ 35-30) JL* 14-12 ^UfjL j 80) 

.(4JL ^Ll?) duiker Jl t(L^T J ^ ^ ^ Jlj£) cl-j^I muntjac 
^LJrl Ot^i jLol^uVl ji 2L.L23I J jk> 2Lc,JLaJ! jiLsU oJl* JL^j&^lj 

olil j~>*j J^Jb LxfT _ ^Jl . OjtJJU-l jiSlj yt^l cJl^ Jj cAIjJlJ-I 

oi *jf VJ tjU^Vl (iljjt csiiij c^^>J cJl5 . suUJl 
^JxJlj ^ jJL~ ^Jl _ 4jyi ^Jl jL^V^ -^tJ j , ^jjJI j jju Ia Jb-I ^U^l O JL>- j 

^Jl cartiodactyls yl^-l oli JJljJl oUI jj-l ^ JJLiJl ±SLl^ 015 
Ijjt jJl Sj^U L^jT VS c^Lk]t j c^JJl j c jLiVt j c 0V>il f jJ» 

(. jk\J^\ oli oLJi j-J-i -Uli tj» jJl L«l .Ljaju L^-ia*j /^P 

jl VI j^JL. 53 Jl J*\^ y> -Up jip U ^Oi! 015 JLaJj 
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3d jM\ UU~\ 



. JU- c^l Lg—ijV Lf> Jaii^- cJtS" 4jl^L« ^ j t JJDl frUJt 

LgJ jS* c^wUi V y^I jliC (^1 ^^JLiil oL yi^- 2lJLp jl ^P^Jl 
l^-Pj t<^jjJ~l .y* 2 ^ ^XiU^ Ob yii-! ^JIj 4^J tf»Lp J5sJl>j ,4JLoj5s-« 
LlSCcj .SwU>- J^Laj ^ j t jL^Vt ^ji*; ^ 2Lfe jjbi cJLb c2Li>-ljJl 

J jJL£ JLjU-U cJtSj toUJlj JUj>-VI y> '^>* tiSJjJl k>^>-Vl 

c^> ^ii Jli c/>L'Lp ^jS lil <(J~*~*)) ^ L^JLp jtp ^1 ^MUi-l ^ 

.trachypteronJl ^L±u^L cJjlaJL 
>L 4jUt^1 ?((J^w«)) oLyb- JLiLii-l iJbfe Jbrjj liLi 
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((J y . M . y fl)) 0 



Jjd; Mii u(J^w*)) J y~ dttlS hulb cJlT oLJ^Jl ji JbV 

c^^ti jJl aJLJ iJbjfe j^SOj . j^*S* J^Lij j-J uLJ ^Jt C-JlS" 
^jl aj*>\j ^Js> Ljjlj UJ J^-^ c((J^w4» ^ LjiLisSl ^ oLJ^I ^ 
E. J tj^xJJl ^Ji Europolemur Jl lf~* OUJI 

.(dJbj)) cJliJl ^jJlj tE. kelleri Jl j koenigswaldi 

Jiil^-j . jL^J-SH ^ L*LJ ^ y twjJ j^>J-t OjJw? oLj ^Jli cL^-Ju^P 4jL Jk> 

>Ui ^ j .^jVi j j>Ji JI l**iJG J\ ^L^Vi ^ JJLiil L^iU 

^Buxolestes h d->jj ^JJu* dJi f Js> j£ jj<*^\ oL iS^\ 
m jA Jr J ^Uip J cr* J* P-J 

OwL>- j}\ ^3 CjXJ 3j>>LJC4 ((IJbl)) (_>U^i Jjw>o La JS* 01 • 

oLj Jl>- j»Jipi ^ oJj^Ij ^walJ (Jlill j^Jl iJlft ^JLp cJai>- j 40 ji>^J^ 

coLyLU J>^ J ((Ijuj)) 3 jJU J> J\ Js> r£} j oLybLl 
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oUI UaJ jt-^aJ ^dl tprimates ((oL-J^Jl)) Aijytll oLuill 
.^dJi -diSJ^j ^j^iiij ^L^Jlj 3 >^Jl UJQl ^j^ilj jj^l 
Ipjj 260 Cr P Jii V L. ^ cAjUU SjsST ^i^Sf oUjl ^ y£j 

VJ j-g-kj V j c^uLiSsJl <JI oLUJl ^ <_r^J C|^>J-1 0^0^ oLJ ^Jl 

oL^JjL! ^^li^t ^JbJl ^ j^k 01 J-oJ>Jl JJUb ^ VI LjpI 

oLUJl ULp ^twju ^Jl j^J-l ji* oUi UaJ iJLjfc) oljUtJl 

L^jlSsJ j cojoL-a ojj^jlj OL-J^/I j jiaJ 4jLJL» oL^sJ ^Jl J5* ^Ju V 

J^U^j j ,c~i* flp j jIa 34 Jl ^Ip 0 jIa 56 Jlu (.^l^jj^I ^^Jl J^U- 

jSsJ j tc5 LJL 5.1 jn^jJI J*>1>- c^wLp Ji j j£j &\ 

aj jjjJ-l 2^1 ^ciij Ljfc> ,oLj jjL^I J^-^ ^ 4JJ Uts o! yJ jl>- 

jjjal ^ iJbO^r V'-s^i - 4JLll~J ^k; 4^ j J*>U- _ ((I Jul)) J Sl^lSJl 
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30) J-J3 jlJux.SJ^-l ^1 aJjV^ j jL*^i ^jj Lai c J jlaJl ^ (p-* 6,2) Jaii 
.^ 0) jl; jLJ( jj-o-J^t ^ V cr 4 ' V l***-o^ Jjj jjL>*lj V Lc.jJ y*- 
- alpha male gorillas JjSH ^jjiil jj^i Ojj J~^> oi j£$ jl\ 
J (Li ^ jjLS" 150) »JUjLi 330 Jji L. J) - *J~\ oUjl p^w>! 
lil t yv-^U yu 3jL^ ^ f^^' ° ^ °J ^ JJ ^J* A)) 

JJ J^iJ - jliSt ^ J jl\ . j^JUl 5^ y La lilj .oU;i 

. L) y£ l3Ljcs^I (( C^L*)) ^U^^i J j ^1 (J La (^) t^i? 

Jl ^ jJ Ui>u L^2jw j& Lali 4ii^- oLvJ^JJ 2Lp yiil ^1 jjVl j-Lj 

^1 jj'Vt j^Sl c$jJ yl yJj .4jUJJ ojj^aj J^*Jj ^ j>*5 ^ c ^>-i 



(2^- ^ll) .U ^ 453 4^aJ ji 16 jL-J Ojj oJ^ j :JLJ jLJl (40) 
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L^jJ Via, jtrSfl £j /VI ^ j dii L^J ij^lj ^Jl~Jl ^ j£ 3 ) 

raccoon • ( ~ 41) Oj5'l J Jl 0i^>- JJu ^ijl 

j^Jax* Ot Jlj . L> jiJ ^^uiaiJi J,t Lpr J-ii LJl 3^jJbj t^JjJjiil j^Lil 

JJi ^Jlp Li" t OUS/I *\ a^I ^J) ^ J j-s^Ll :> ^>*I jU^S/l jJL^ij 
Si j2\ d\ ^ ^ ^ J^) l^J J* ^kJt h\X. 0 ^ ^ o*>U^5i ob 

**0' t<j^ jSfl L5 i^ ^=Jl Si jiJl dill cjy. 

L^ULl LJjJi 01 .Homo sapiens ((<j Lr ^-\)) J^S/ a^LSJI 

^ jjjl I? ^jfc l5 !p OjJLiJt dJL-^lj -oLaJl ^alLa J/^J j^J' ^ L^-C ^1 
L«L*Jt ^^23 L»J-lp jl t ^-1 ^_i> c^LiJl J- 0 ^^ £^*3 
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Ufi Ji. 5»ll ^ jja ^ all J^JJlj Uaill ^ j^J ^1 j ^1 

Lg,wjij £-^j cLgjJaj ^^Ip uJl?-jJ1 J-s^ij cjJUl ^JdJl ^j^s LaJUPj) dJUJu 

^JlSJ) Ji« cU j-* jj>- jii^a _^-p j^i _ ll-^J o jJw? ^IJil ^Lp ijxJ y»j tL»li? 
i^^jJl J^^dl Jl ^ J-*iiil £>r jtj J* ^JJl ^>L^ 

^ A^otdt J**^ J^LJ l^'^ o^L* J*~*j ^r 1 " cLl>-b J* 

, { j^\J^ cJlH LUj>^ L» \^ j c LgjLo Lc^J ^^Jj J5j ^L»jJlj jU jVI 

^ jiSl ^ oJ^i j Jl>\) oUYI o^JL*i4 2LU y\ j c(oUi Sap £• JL>-!j 
^3 L^-jLp oIp y>j£ J* oLJ ^Jl fj j .((( ^ffi)) 

L^JLp jP? : .mJ oIp j.^- ^ £j y\ ^J~*j Lo-lj l j jffi SJlp jl Jb-I j 

JjaiJ cAP-LoJrl ^* Lj ^aj Ljli j JS' ^1 Sfl 0 >^o • 

Jxij; L. LJIp j J jU ol5 ji ^ JiVl 2Jj«II ^ >t jit 

^^..^L^Ji j jcaUi jlUJt ijj j^l JS' diii J^ioj -ijl^J oLJ^II 

Jl AiL^I caJIju ^lyVi dJLt ^ c$ ^Ij 3 ^aJl UiJl ^j^iJl 

SLi-l ^jUr jl .oLijl oUlj^l^ L^ajJ cOjjJ^I jlUlSi JJS^ap 
J^l yi! c3 j ^k!l yl c jLjJi frbjf I J^f l) j^o ^pUi>- VI 

5 j j^aj ^vaJl ^1 ySfl 

/jy # Sj^LJ 43*>lp ISLa jl JLj .0^ yL» Ojj-sAj L^jL>- 4^jljf Jl JJLSb JaJUJJ 
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^ L^jtix.jsr Lgju<aj tiLa-ls t4jUl! 2p j^u oLJ Jb\ cJlS" til 

Jr JJtj (((Jul)) 01 _ dl^ J>*\ Oji ^> - JtflJl U^t <Jl5" ?oL-J^Jl 
?oL-J^Jl <^:>U J,l ^ Oj-oJIj cUajl jOuJt Jj c Si yUij 

iJjJ L2i j caJLsjLu ap J5* OjJj^ taxonomists olj u ^JI *L1p J-^ij 
^Jl oL-Jl ^ j toll!! j aJULoJI ^kw^Jt lJ y^Vl ^ iJip ^ ji 
• lS y"^ 1 oLp ^>*it ^ JbrjJ V tgj^J j cap j-o^il it il j^j 
SJj ^ bats ^S^lii-I JuJ^ J^-wJl 4jl Jl4 toLjJLiJl jjy u^-* tli£* j 
j j$o AjJiJUr a^l^-I jLilii-l <j jj jj>. y tchiroptera ^^lii-l 

oL^Vl aLIS oLj-UJ! ais y*J. Uajl c jSo: US' JJl^5* <j j>^\ oLuiJl 
^1 calias edentates (OL^Vi dUiS* L^Lp jik!) xenarthrans 
^UjSft j sloths o^M-^i j anteater J-oJl JS1 jl ^LjajJ! ol ^ ^£ 
\ OL^Vl aUS oLjJdl lJJl>Jj .armadillos ^j^l jf 
bf c<Li ^Jl ol j-iii ^jf j ^p J^Lij ucwo-^r ^LojJ LgJ^xJj t^->eJ-tj JJxJJl 

0 yiJl -^jj t ja^'j ' J j*^' J^ 4 3j yU-l oUI jJ-t L^j tperissodactyls 
0 jj j^Jjj i chalicotherej^ ^JLil oyJl olil jj-l ^^ajj 

^usjJi ^ J ^"j^j .i^jVt ^+&y\ ^Ip ^j^hj J^^°. 

oti J jjLl ji^l ^ j^r j ^ ^ e5^J -^j' 
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.5:>A>J>! Ak^-Jl oLUaJl ol* Ji* JbrjJ V loUjl *JU- ^ j& j 
US' ;=L^, 

jl cjlj^l fj oLwJl iUl ylji i til <bV tJjj-JLiJl J^i 

^JjJl>JL] aJIS' oL- JuJ V oU-Jl jJlL> jl jlj .oL-J^Jl aJjIp^ j^xj 
Jl ^ V ^1 c5 >Vl oUlj^l ^ J J\ jp L^V JJi j 

*Lij .oL-J^Jl £j jjl c£jJ yl V (Jj>r 2Ls^ULl oU~Jl jJiJ jl 
Jlp ;oLwJ^!l Jua^i! ^3 IS' oLJl iUt j^Ji jl J jlll l^So: t^JJi 

<Ljj Jl ^go.Tj/ jl ^J^l jlS* 131 L» 3i yor. bJ ^t-ow^o u-i j-^j be* oLo— *Jl 
LjjJ Oj^j V UwLp ^tJJJu j»L*Jl cpj c^^-c^j t V jt oLJ^l! 

4^5 y-l 0 c ^JUj . Oil *UaP ^ ^jouJI jl 4^JaP (J> 4j J Jju^J C^Ju 

. J-^l ^w2J i J^^S* ^ ^>P J^V* ^ J ^ 

aj\ JuSIj LJ jjJLic. ^r^i t yLtl li bl j~>- lS j L^jj^- Lit 
j^p cJlS* jl j c^-iuxJl )) oLo^Jl ^JJL) ^ju ^ 4^-oJl oJla JjJj toLJ ^Jl 

S t>x-s^JI ^Vl V' J^VI obUJl 0^ y ^Jl! ji\ jIjj .((JUJbxllJ AjjJjv? 

^oiJl £w^l ^ yife ^ t^^'j ^jU^I ^ s^ 1 -^ marmosets 

. kSi j>^Jl 

j^SsJI ^ jj Ulajl y I^Ij I ,g I'xJ j coLJ ^Jl (^-U o y^l 4^<JaP JL>- 

jI^j ^JJl jl ^J-l jl Lslajl J yb\ LuSoyJ .((JjJj>*ljLJ aJLT ^^J Ail JLj 
^ JJ! jl jJ-\ jJLxj LoJLo toLJ ^Jl jj^S jl ^j^U. V 0 yj^l ^o-ia^ ^ 
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L^jij c^UJrl ^jUi ilJUi^l l5 1p oli) r l c^lj cLjij ^1? y* L5 ip 

J aJL^I oii <flp J^.j .ii£*> ..fl*k!l ol^j ((ojl?t aJu ^ 
bUipl JL«Ip yuJl Jujju it cJuixJ Li* ^-jJl a^>\^j jdJ\ 1Jj>- iiJj 

c^il ^Jl .oL^JjJt jjajw JIjL( oJUfcj .^kJl 4-^L>- ^Jlp 

jlT c^j-^Jl ^*>La ^ o!j\Lp ^^Ip oLJj! Oj^kJ L>5j 

olil Jljl Vj - dUil J jjj. s-^ 1 V° l-^r J>jVl 

Vj - ajUU jj^ l^^J (U^j 5 <AA}\ S:> ^1 j toJbLl j^JL" 

d^>- c^oJ^Vl oJUwU. ojJ,l dJLiJ jJL3 -2L-jLJ| L5 ip J jVt i^r^ ^J>^ ^ 

cu^* lit c">li<J tj^H J-i*' ^^>J.t ajj^JI jl VJ c^I yJl dijj^ JtJ* ^ 
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5i Ji&\ 



J*^- dJL^o: ^ c4jliJl v^ji (\JLa 50) Uo5 150 *Uj y& 

c^juJi <wii>- lajj&J U^ajl J>J^ oLJ ^Jl ^y**^ (^°^J .pUas^Sfl ^ 

t^UijJ! ^ Jajj^ :> j- 4 V-Li c5 oijfc anthropoids - (42) 4jUJI l>L*JI 
*JL* of J^^J ^j±\ly> t^£j j .oy^ J-^ ajJJ ^^^t 

:Jx^j t(J J ^1 ^JLii ^ j^p LjjJd ylji ^Jl c5 oLuiJl Jsju 

.IgJ ^jJ dials' A-wo-kp oi>L^ L^j Jj>- ^Jt 4^Lii j cA-J^lIl JaiaiSl 

. Lg_p oJU yiJl A^Jl cUuwJ L^'iCJ coLmJ^U Ij-jJ? j^S^yi oLo-wJl ^ 
jSo: ^JLSJl jl/ j) Ji opposable jlj JJI 4^ ^jjj 

lM t^^J c^Soi 4jaJL> £U>Jt jSs-C l-^j jJlJl j-* 

oUI^j>-j j^isJl Jjtij Lif toij^V^ j^^' jJjCj Ujllpj t2L^U]( 

Lo'j LjiPjUa^ jSo: ^ 4^5^>J,t jli t^jJLo^lJl 

dikf V j y^Vl oLOil! ( v^rj jiJl cijij J^^ 9 J^°. f 
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Uj 2jLt ~^jyJl ^^13 flfc^l ^.U^i fJb^uJ V A^^jJrl 

V j^kJl Of dJJi JJUj .4^ yLl OJI ^L>r Jyallll - OjJb jSLi 
J ^ lJUi]*>U j ^io 4JL^> j j jJ^J oUI ^J-l aJ*}U jl j clJuj ^Aiyj 

XjLLo-J cci ^1 ^pr . jL>t-^Vt ^^IL^U f*}^Sf ">^>- j-^j t* j^j Jo^' 

yty jt j^P^Jl J^j . jljjJi f Lgj^l u^i al&j cljjjJ 

o jj-vAj oLJ ^Jl JjJj>tl] iJIS* jt AjjJjv^ JjJ V 4-«^Jl oJUfc jli yaJi j 

^ryuliJl (juOili : Ji* soft tissue ^plJl 2b>*~jVl J-^Laj iJLa 0) ^ 
testicles jc^aiA^ cpendulous penis J^ill ^JaiJlj j-UaJl 
L-^aiJl jjfxj mandrill j^wait a yJl ^fi ^Jj) scrotum j^J' u~^J 

J elephants iLiJI Oli clJt* .oLaiJl J] cjL^J J\ 

jUOj Usj) L^jjJ yl^j ^1 (j ^>-Vt oLjJ±J! ^ JjJ sea cows y^Jl 
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JJ L. ^-Ijvit j c^l j^t Jl ^Vl p-~JE Lu£j: j!) j cs^UVl j 

: Jlsll J* ijsS J5C^ 01- Vt 

.jtfjVi Ji* SjjUi ak,„,,ti jL-Vi 

. jjjL^I coL^Vl y ^\ y\ aj^Ij y^-Vl oLOiJi ^ JuJuJb Jj>. jJ 

.Suits' j^p Lgj5o cAjj jjv? 

^JjCj Uk-j3 _ S JbwLi Ojj-^LJ j^Jj VI 4 £ j-*Ji /^a J^Lj L La ^1 

^juulb jl cSwb^l j wLj i]L~^l j ^rjllJi j JjLd}! ^Jfll^o ^^-1 (J jJi£ wl>- 

. a^L ^Jl cjLj ^-ojJt cjLwJL>- r^i^jljf pLjI ^lJ jj JS^to 4j ^Lill jjL>«jJV 

^> jJ Leo o ,> <u5lc col^JbLl j$a\ ±s>\ y ((olJu)) cJlS' jJ L5 i^ j 
ULC l^Pjil ^jJ oUJ^Jl J&t V j&j .5^1 ^ Ja*sLl 

dr 8 ^' J coLvJJl! ^ y^t Sj^jf 2Lo^- oJla jl>J IjJ .OLJ^t jt ^ j&\ 

. 4jj jjv? w^J LjJli c o LgJl 
£y»^r L^- ^jw\jj jl oJj^I j oj^ Ji>- jJ V Ail p-Pj j cdJJi ^ j 
\jla cu*-oJ>-l JL» oL-wJl oli cJbVl Jlj Owb^l j o ^ oLvJ^l! 
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. Uajl aJIS QUwaljl ^ - jOJl - ^jl j j*Jl Jit jl ^>>- 

- LjJL>- L^Lp cJtS' ^Jl ojj^Ji j ((tJu!)) 2L*U JxaHj i^jJu 

oLJ ^Jl ^ ll~>*J jl j>r^ oLJ jJl aL'Ip J$ \jhjJ- LgjJ ^ j 

Jl oULxj) ^1 'taxonomy <Juu^Jl ^ip ?\ Jj^iJ Jl ^bxJ UU 

:o^A>til l^Jli*>UJ LLL? oli ^Jljlv^j Jl c-jJl^I L-i^aJi vUIp Jj: 
sL^ai^t jjl JS" jl I j^l tj^j . V jl jUu* c3*>Lji LgjjJcJlil^l j-^ 
. (43) JUjajU jLJl j _ (g^l ^r^Ocr^J ^ u -Homo OUTtfl 
jLJ! JLyiJl ^bSfl ^ Up jllaj jtS^ Uj c( JUjJLJ jLJl) Neanderthals 
^» ^ £j ^1 JT JI liL>l cPeking Man - (44) ^ 

^1 ^Vl dU: JS' jl I j£\ . Homo erectus (( a^»LSJI jLJ^i 
o £lp ^ jJl bona fide homo ^^U^Vl jLJ^I dUi t-^l j J ^ j-a jJL>o 
oLmJ^JI JS" jl Ji j . Lj ^iJ Li ^ j»Ip J, ^^ip JJi Jujj La Juu 
US' 

^-a j C0*>lpl L^j^ 

^liL* JjUj c^J^r j tUUl ^JjjjJL^^^ ^ J JUjOJL l^^Ij Jl >~>j~A\ dLjy\ (43) 

(2U^rj^l) .4jyJ» C-»15 jJb^il ja J? jk^ ^ssr jl yi J^f (44) 
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3d iiU-t 



.( tree shrew- (45) jyu^Jl jU^ty vlij 01 viJ 

*UipVl ^ Jaii *>U5 bJip j tl ^Ju^ i'^Jt j j£j ^ij .clade ((^^)) 
oL-J^Jl ap j^sf Ji. 1-br I i">\5JI jjf^j UU-I j t jL-J^I 2JL^ai Jl» 
C4^ j^Vl i^Jl jJwaJ! i^J! ^-jJm t Jlill u&*$ j j .LfUit 

y 4P 

Vt Uajl s-^J lJJLJI Jl liL>^L t jy*i ancestor <jdLi oV)L- 
^Ip £Lj j .ibLJl Uj^r J j^-l ol5 ji^ (j\ ^Js- <S 
\+>\ cA~4j\ Jl ^rL^Jl j! UtyLp JbJ Vt cdUi 

<, >-Ll^*J1 ^1 ^jt (w^-LlwmJI ^oJUjj . j j-oJJI ^5 j±£ Jj>- Jl 

Oil! j*>- j jl yiJl UjjJb ^.^J ^Jt . oLjU»*JL*JI .>*>\if Jl ^>-fyl 

^U-l Jl toUlj^i ^ L*>j porcupines -^p-fe^l 

4JlS^ l5 Ip ^>-LwJl J~^- jl ^--^>o Ait Jj>-\ ^jju .rodents J 

JJ-t JU^elj J . Oil jJl^Ll j»Uip ry> JJllSl ^ip vi*>tjl jyg.T.tfJ LaJjLP 4^3 L>- 

.ojJw^ OLiilj OL^p j tujJi* Jj^1s> ^Ja^ <i t jUJl <lJ*j ccj^ jiJ-l JSIj oLjJ^JI ja j\ j*j>> (45) 
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. JJU) (J ^ S^Lp tgju ylyj V ^Jl 

c^j^j .grades ^J^Sl aJLp jJLk> ll UJg aJ-I oli jl>*H Uu ^ a a I y>\i- 
o j5j ^dl £j Jzju *JLa ji Ju4 tob'l&l j ^^L. J\ J* 

ij^ai o jUi c—iLp jlS ^Sl jJi ^ LgjV diSij ^Lgi*>LoL ajUI! 4~iJl y 

. u2J 0 ^w23 0j^3 LjjjJ C-JlS'j cLg-^iJ lgi*>L*fl wU) isub 

^\ ^! <JLJ ^1 \J- jl\ oUl&l 0! jl4 L* \j& L^J j 

.primitive (( ^ /^o: j < J-*Jl ^ 

jjlkj c y£-l (^Jbr j .(JjVl oL^Jjit oLw- ^ ^J^JLj iiix^ Lgjt 
spider monkeys j^jjJI :> jyj ^ijJl ^iffl teJjU oUI^J-I l5 Lp 
Sji-S' 4^- jwL j j J 1 ^-^ 0 . ^ c~*>- t derived aJa^i^vJ c->LJIS* 
((A J & Jb> t i^i))j ((2LSIJj» oUJLLua* JjJ Vj .JjVl l#i"iL-t 1^ 
V j 4jlS^* Jil Lgjt ^y^j V ((2JlJu)) ^JLk*^ jl jJUi c4^J Ll^-I 
^ Ul4 ^ M-^ 1 oli^Uil jtSl 01 ^Sl jJlj .i^rU 
. !jl>- aL ji? o j& 2L*oLJl oJl* ^JLp c« J>> LgJt ^Jl t< )l jJ^I (j^H 

j» Jil dlS-Aif c^'jj oJlp/^ V'^. j^V' j-sajJI - jU^Jl ^^Ip 
iS^ii 2^jLJ^ _ ^jJiJ Jil JLp j L _ cJli" c^>- c OLs^L-l ^ 
^ UJl J5C±Jl y^j) L^i^ilj ^oiLl ^L^Vl oli JjVl oLjliiJl 

^iJ^ric^l J-JaiVl ^ 4Jli 4 JilLj .(2LJU-I JUwJI ^ Uajj ol y c^jJl jJU 

c-advanced ^JLIa^ ^ V^j OjUJ.1 ^ik^il 
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Ljj ■>! J.\ 3JL ^kJl ^kiu —La 2uJ ur 'U^J Ails' jJLj j^Vli 

4j">\jj grades j^jj ^L^Sfl pLJLp coLJ^I uy. 

ci^L-Sfl *Ll> 5i <^ ^ LjJl] ylyj V j clades ol^ 

oUI cJlS'j colj j^Lj jJt j j-^lp ^ c—iLp JL3 J jty oL*J^Jt 
^ jL)^-Sf! obJ^Sl Ljw JljJ Vj .^jJl ^ US' taJbt-l jU^Vl c^Lj 
oUJjU aJIjlJI ^1 jj^l jiSl ^JLp jiSzl j . o^S jtabjJ U US' coL^J^Jl 
^Jljl^xII ^ Ik^- ^Sf ^s^J Vj to^ill ^l^J ^laJlj ^1 -2uU?Vl 
^ b\Js*^\ ^Vij ^ ^Sfl Ujl L>1 .prosimians - (47 \( u ^L^jy )) - 
.anthropoid ((kUjl OUJ))) UaJ iij^tll tsimians - (48) ((ib ^2)1)) 

.((4jUjl jUjI)) £j y\ JS" lilliJl J>*>lS3l J*-SJ IoJLj t((^L^jyJ) 2LJj 

Ulj cLgjjlit JS*j jj^JJl c~>\j\y>s>~ ^j^Lo^jjJl ob^ JL>-I ^ Jaj j 
j^lj j atJ^O ^ aLJl ^ .ji-jJJl olj^ >Vi J-Ai 

.o j>^Jt isJAS Lg-i Lc.ib yiJl JS* 
oLjJl 2Li LjlSIc, tLgj J j^jtit 4.,L.i„^.j1 l£">UI U»jj 

.ol;^l j ^JJU S jOL^j! 2LJUII ^ >Jl a ypj:. 

((^y^Jl))j j^^JJl S-a^S t ^2j ^strepsirhines • (49 \( u ^^j J ^h) 

(5u^r ^1!) .Sa J}\ JJ Uj t JLLJ oLJjl UjI L^Ip jik; (47) 
Ou^ii) .LJUJl oL^^l L^t l^ip jiLJ (48) 
(4^ .Jf ^JuVLj LgjV »VI Si ^ oJub Jb^j" (49) 
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J (Ji-Vl JJliJl) 

((^ .j j^l)) j-o-^r jJ jjj . j ^j^S" LJL>- Lj*-4 

£^ JjU! ^»Sfl) f JLiJl J^iJl JJal ■« 0U ^1 ^1 j 

JU. IJU^I Jl j^Wlj oLOiJl JT j . JL[jiJ LUi JiiTj (LoJ 3j.LJl 

C~>- — ((^Lo^» j^j)) 4-Jj ^ LjSlij A-Jl±Jl j-oj>JJ — (( jdl)) 
^Jjdl ^jJLjj ;4^~>^ ^JixJl oJUfc c((2uUJl l)LJ|)) ^ Ul 

^j^Jl j^f J* UjJI 4jUJ| LoJ^j) ^JjVl AjLi Ji« 43 jiJ^a LUJl 2ujj| 

^jJ a>"jj Lolta 4j-^pj 4JJLI _ SJjL Ak^il 4 5 : U _ rhinarium 
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J>^J tw\JLL| J yJ-Vl Lgjax; La! cUt->l j oL~Jl oJu* jif 

^JLp ^JJi j tA^JLSJl ol jaIA oli^U ^Jljl^; ^ *L^Vl *U1p L^JLp jloJju 

.0 j>^Jl LjlblP 0 ^ L-^Lll L$JLx» jj ((IJUl)) 4^La JbJL^ ^Js> 



Prosimians ^LwjjJl 

Lemurs j j^JJl J 

jxl d~*>- coMjIp J,l ((^^wU^jjL^t)) oLl ^-^aj ^jj La S^Ip 
jSlio <JlL>J j^oJJI c/^Ip jl ^IjJlj .(( jj-oJ^i)) j%-^L L^^r^- 
lJ^VI -uii c-i^Vl jJLii jl J^i>J! - c^>l Ji S Jb-I j ^ 

J ^Sj d^>- t jj-<JUl jil :>Op JbJL^ ^ j JSLl, olkLJt 

Lbr Xju ^JJi jl ^ ^ Jl) ^jVi jjL>^. Ji5 Uj>Op Jl ^^o, 
.^jjl^iJI jjbr^i L^pI jJl :>Op 01 ^-Vl j t(OjJLiJl JijbhJl ^ 

IpI Ub>il ^1 jjVl jpy (Op jlS* lit L. JL^ jj>t&! JUauj 

jl <ljljl>- 

UU- LgiS" ^^^aj" UgJli tjj-oJJl S:> y £j ^Jl :>Op 0 jiT jp ^kJl l/^J 
yAp_L« JjJj .pJUJl L^Jl^ L^Jl ^1 ^Madagascar jIApJ^ ^ 

V L^j . JiSft JLp ^Ip j jJL jij^ j i^>- j *JU jjL^ 5 j3 o^jyr cJLt 
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£w*l jJl j^j .fU 0 jJ-* 40 J'j>- ^ ^i^P-ta Jl cJLsjj cLij yl ^ 

^p ^LIp x« J^aiJ ^Jt - Mozambique Channel 

c-^w l^i ciJUi jJu Lc.jj 44-oJUJl oULJt J y ykJl J*>U- . LLyl 

tL^S'L- J5* Ljjli* ^^Uj ^jJI l3LL> J ^iJ j cSjj^Ij jj^-^ oULJl 

Jla J*>U-j tUjjJbJ y*Jl cJH*^ 0 AjtJaJl j£j j 4 aJL>- ^i?U^ 

^jy^ 1 £j ^ ^ cr 51 Lemuridae obj^JJt tj^JJi ^ 
tS* jj^'j < JJ^iiS^ truffed lemurs J jlail j^JJ* 

-by ^Js- - ^t^j ^ JJl cring— tailed lemurs J jilt Jfi^ Jj JJl 
^^Lp *jI*JI J j Jlx-io ^> jVl ^-W.u ^JLp - aJLU jj^JUl S:> y 

Jl* LJLp jjAjVIj Jala>*il a yJ^\ aLs Uil j cCjIp ^ SjujSfl <ul ^tt 
-ti ^ll Jl« cjIjL^I jtJU^L Uajt ^jij Lif cj^ixJl aS*>U-1 SjI^j ^ j^p 

*U j J J^U/tfl *J~I j ^oJJl ^1 J^Aii dndriidae 

^J^ 1 Cs*^ .Sifaka ((tfLL^j Indri((c^ jJU)» ol jj^J 

cUl y^-p Jl U^JLp J^ij oLpU^- ^ (<lS*LLu-)) t-ijyll 
Jl ^Li^Vb u>jVl ^l^ul j^Ip Jl u-J>- jiiJl ^ 4i ^1? LgJ j 
V UJjlpj tLgJ jl jj ^JLp J^li>JJ J ji LfPjil oOSLp c^uali^l LplJLit 
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Olj j-o-J wUj J .^^cJ^ ^Lo- ^ L^lij Jj>- ^-J2-4J C4-flJ ^LlI! 0-lfrJ l>- ^ jiij 

c3jl>- JjjJJ d^bc^i ja-p ^y^j lfr^> (w^j^Sij I ^7 131 j 4aJjLwJI 

_^illJ ^ yM 0 jA ^yuJ\ J) Jj-^J tfrl5j^k> <UjI ^^Ip 

l-fr..lp jilaj ^ aJjIp ^jL±^VI aye - aye jj-W J^A> 
— V^j < Jj^ j*- 5 ^ ^ cDaubentoniidae (( J>^ ^ 
ajc^Ij j^-^j .Red panda *l j^jJ-I IjjUI clo^^j V^-^ ~~ ^Ip J-^h 

olijJl OLS' y>- c < J-l2J^Al j>^J^ 4jtw?b cU^JJl ^^Ip ^ yLJb r*jijj 

Jji-JUj COjjUl 2L»l«ty <jli^L tUxUi ^ J-oJU CA*i^' 

j*Ju ^li tllajLl jj^t? jP p-jS'L* ^ Lfru IMj - oUJill j^i 
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<bbU js ll>- JIjjV ^ jJi tJUb Jli cOlUJl 2bvL^ JjUaJ t-^br 

.<dp ^LbLl j oLJ- 4J jJlII 
j-*) sportive lemurs J\ j Say j** £j y \ **r-* J^>- jj j 
J/^ 1 cUailn>» jt-^VI jXjj (megalapadae ((blVb*^)) 
UJLU ^ j^J j u(j^l)) mega ((U*^)) 

LawL^>- ojl wLIaj j c4iLLiii Ij^S' LIS' o jowaJl otii j-J~l jJL^j Lo^ 
I ^piUP 4j*y^ j^*- p-^J tjj- 0 ^' J f J j-o-^ Lo^i Jjjfc b*jj 

liJUJl oA^ j,-^ .cheirogaleidae ((LjJUtjj^)) ^1 L^JLp jik! sdJU ^ 

Lilp jot^aJl lfc~L^>- ^^JJj tc3*>Us9^l ^ip oLJ ^Jl j*~iO>\ 

^wJl j ol^dd-l Uajl J5tj Ig^xJ .i^SliJl 5i5i oUljJ-l 
LgJL^b ^wJl ^Uai^i ^ forkmarked ol j^*J j^^Jj cjb^Vl 

..UlJl JuL-t 4 5., A dU AjJiiil j! jit Jl <o J^J c^JlJl 

jJU )) ^1 Vl ^^'j . ^l^JJ Uj^i? jlS' I^jl- *>Lu^ b jlp jl U5 - ^ jJi 
t JliVi SIp ^Jl j^o- ^ j^j ^Palaeo-propithecus ((^ jSL^ jjj 

j j^j l.1 . jbLi j*>ljnJ! i^sJi Jl. jL^j j jb^>Sn ^ J^j 

{J j^j l>'js>- >^ archaeolemur (( jj^i^ jVh) 
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02 jMl\ 



7^1 megaladapis ((^bbVL?^)) jj-<J *Ujj J^ ^ >M ^ y 

j*" ^II . aJU-i % 0 yJi ^ Ls^ jS\ otf jili t jftU/tfi JLp ^Vi 

JjuL Ui" cUL>- jL>w»Vl (ji^J ^W^j' ^- j ji^Vl 

. grizzly bear- (50) ^Jl ^>aJI Lv> 
flp 1500 1^ d^J^ (^JJl UaiU 1* :S ji A^Jj JUi J^UJl ^ ^k>j 

jJLSJ^Xa ry> io Jbcil j 0 Jul Jill j j-oJUl Si aJ*>L- 0*l>Ji C*lp J jJL* (jytjjl 
Jilj cojJail SLpj^JaJl ^Jl2-*}LJ| ^ SLJ-I 15jLLl> c L^J LL? 

^1 giant elephant birds aS">UoJI J^l j jJ* c JJ ^ c~*Lp ^Jl j jJaJt 

J^aj Jij 4j j S jy^ai cr*Lp J^Lto tlg-^Jj c^JlJ-l 4_«UJl "^LiS^vail JUu 
P_pLJ ^ olS ji>Jkl dilU jj-**^' Si y o-ilp .jb Juii Jl IjL^? Lgjj j 
JuJi _ j j-oJJi Si yl! aJ*>L>» ajL^J jLJ^I j ^jSO j c^U 

o^jj^r IgJ jS' (JJJjCj V L^jp ^U^P-La 4j>-L^ j . Usui 4S*>l*jtJi 

c ^kl] S ^jJLl ^ iJUJL^ oUI jJLl oVI^ ^ ycSj t Jl j^Vl JS" ^ 
oUl JJ? cdi-Si ^^Ip 3 j .4J) ji^ jlS^i Jj>-jj V j tSi jwl£ UilJlpti 
jV W ijyw j j5J 01 JI ctJbj JJ OUJ^J j£ ^ ^1 S^jjJrl 
oLlil JJ^U' ^1 jjl jJa*-* Jljj V j .4_^UL| AlstJLal jLJ^I L^l« JLii^o 
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cPottos ^ jJjj cLorises JJfj j~*J 
Bush Babies SjJt^Ji iJJJl jo ^£fl j 

L^j cCC ^U ^jj^l)) ^jj jb j>A jllljlp Jj>- cOljj-o~Ul £^jL^ J^J 

0 j^ij .Galagonidae (d^U ji-l>-)) aiJlp j Lorisidae ((-lJj j j-qJ» sJL^Lp- 
£j y 1 ^ - aJI LJ oL>Lp ^ Jbr^J ^dl - (( jLLJ j j-oJ)) SJL'Ip 
o^j>- jll t golden pottos y^^l ^ y^Jl j pottos ^J^Jlj oi; jj^JJl 

ijL*j6U 4iL~lil oUI jj-l ^ ((JLlI jj-oJJt)) JbJj .Lijil ^ 
LjJp jUai ^1 -Lg-Ja.*j 4ff j>- f-^J tjLj S-LLj ^jjiiLj dLJf 
Oj^jj jjUI OV^I ^ J t JbJLdJl *JaJL _ t^^kJi (( JLIj jj-oJJi)) 
bush SjywiJl o yiJi ^ jiJ c j>~\ c-JUr J^J .4.fJaJl 4ff jJ-L j^a^l 

dr* £j ^Vl lLUj -uLijIj .(jbu U-i U jS*i a ^) 2UL*jii oljii babies 
iJjliJ US' t 4j!i ^ jA\ J L^->j ^So: 

.((^^u^j^l)) Jl LjjUi3I JU- Jju L. jjfcj tlg-~i oU-oJl 

^ J W J! £j J^Vl dUJl j 2L*UVl <Ji*Jl jt^ijj j 

to j%i-s^ fL^L c->L>l iUj ^ic Jl I Joj j , jjUl ^_JL>J,i lo^ L^-» 

.^LJ oUi j^>- iiffl j^aJl j oljdJ-l ^^Ip L*L*t ^jiicJ . 
jl Sjji^aJl UJJl o^SJl Galagonidae (daJ^i-br)) SjJ 0 j£i 
:>jjUl c JaJ^ J^Lioj .Li ^ ^LjJ ^Jl cgalagos ((j^VUr)) 

olj^> ls^-J .CjLwJ^JI ^j^j^ 4iyJ ^JJl J-JU^il j I All I o jou^Ji iJJJl 

oLjJLiJl ^Ap j! _ 2001 ftp o jJx) _ jLjT ^Lp ^L-^ 
oi^^\jj Simon Bearder ((j^jj dy*~*)) ySj\ jJU --tii 

^JjJt jl (( jijj)) jjiTjJI ^ Jj .Li jit v ji?r oLjli- Jl J j>-JdL LjJ 
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5^ j-jflll 4Ji]J-t 



C a^lii oij^Vi ^j-U y'y^ ^ 4 ^6-^ J! ' y ^ 

2Uj.a cLoJuti ^LJ! ^ ^Ut UJjp VI t^klS j£jtu UL>Jkl £j ySn dJULr 

. £j y SU DNA c$ j yJi 

Tarsier (( j^b) 

c((^Lo^j^)> oli jl^ 4jj ^ j-o^ii tarsiers (( jw-jdt)) JjJ 

Borneo (( Sulawesi *jty>rj Cr^\j L^T 

^t-jJj tSjJwJi 4JLUI -^jj^ 1 ((jw^l)) V^j .Sumatra ((S^l»j^))j 

.5i?LjLl U:. ^JLaiju j 2Lo^lu JjL-VI cLliJlj 4^USfl ^Ll^jJ\ 
iJaP J^Jt ^ (( jw. jCJl)) c5JJ IjJ jtS^f! 5^J1 j£j j ( 

^jLp ^\ (j ois jJUdi j ^dJi ^ j .^jjJi jt ^wUii 

f UaP <ju AjjIjJi ^>J^ J^°. ^-~*SvJi A^IaP ^JL>t^J t^Ls^U 

il <JLJl 

-jUi J^io -(( jw- ^sjlc cajUJLI aJLJai 1 jJJ ajj^jJJ ^^Jl j»Uap 

0^ ^ill ^»Ji (( jw-jCJl)) ^ 4^iiiLl j»Ju!i 4^iJj .^JuJl 4illJL4 ^ ^-1 

Ijv^ 4^Lu L^Ju^tj LiT J*iJL> aL jl? ^IJli^l oJlA d\ jJ^ 40 jowaJl 4JLUI 

^JLpj . J*illj J j^SfS Jy*^ J^ 2 ^* v^^' ^ 

* * * * t 

ol jji^l j^^j .AjjjJLJJ Ijj^I JbJ ^LiVl dill Ji" jli cdJJi ^ j^PjJl 
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J jtl ji j|j t^btll ^ J^l l-^xS" ^Ikp LjjjJ DL ((^JL^ jyj) 
cLJajt ((4jUJI jLJi)) 4-Jj ^jJ ib yr jll oU^Jl L ^a*-^ (( jwjCll)) cJu^j 

tA-o^t-oJt-l jiVl 2uLi? J ^woJaP 4jLU-j 4c3l>- cJ^L J 

j^Cll J 4*1 jit p. L. Lib aJI* 
j tc5 ju- L*S" j . ^>r la,* jJlJ U-^-lj 3^jLisilt j j-*V^i H(5-jL*Jl jLJi)) ^ 

J£J Lib V f JUE 



Clingers andLeapers ojiUJi j iiUdl oUt yJ~l 

((LTLL^)) j ((c5j^i» ^jy^ {y* 2 ^ c(( (J ^foj^i)) 3J>U; 

^1 S jou^Jl UJJt Saytfl 43U?VL> tdUii ^Lill Indri and sifaka 
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AjL ^ tgjjj j c jl ^Vl Lgjt AiLcdl j ojiLSJ^ oUl j*J-l ^ j ^xil 

.diii V oU^I j! ^.Pj ajUJI Jj^ J j^J! ^ ^JUi 

((IS'LLwJi)) ^p <-ij^xil ^ j . Ljajl t^^JJl iJigj j»Li!l ^ o jJu^Jl 
J^j .cJjSjj! 10)L-JLS 33^ jtSl a*LJ. ytS\ Js> aJjJlS 

jiSl jiSJl LpQaiJ j^iJi Lii jo! ^ ^l*)l £j jUl J>^-j V t^ya-iJi 
((Jjjj dJL*))j 1968 ftp Bob Beamon (( j ^ ^ ^j)) j tUoi 29 
AiL^ jLsL^jJl jiJu ^Jsii Jii cdJJi £*j . 1991 f Lp Mike Powell 
OUiJ oSj c( j-bJl ^jjli ^jbr ULp DLjpU JUl jiUl jujuj) aL'U 

lJI AkJi> SjL^Jl Lg-Ji^ Jtf-t diiJJ SLi^Af J^IsJl ^ ?ijL*A. i*jjVl 
yiJl j ^iJl o ^>u LS . lJI ^1 hu J Ujlip dogs 

^jil jui <.%jyJ\j ((ajUJI OLJJ)) j gibbons • (51) jjJ r l j 
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4Lj]^ JLil*- ^1 JlSU j ojiliJi ^JjjVl ^ J .^iJbJL- 

\J^\ f»JLi5l j i^jiJi j JLJt JS* jJLj t(( a y Jl 2u-Jl,j .ajUU 

_ oL^J^Jl oJuJl^ yb- ^^ip oLj yi^Ll ^Uip jUj Lj^p (Jl! . j^pI jJJI 

Anthropoids kUll oUjl 

the new world monkeys |Il*Jl itju^-J j /^o 

^ jO^J tplatyrhines ^"((^-J j^j"^)) ^1 L^ip jiJaj ^1 
Chile « Ji V j> dL^l! ^ ^ ^1) ^.^Sfl obUJl 

j^JI old world primates jiUJi oL^Jjj ^(Argentina ui^r jVlj 

.-—.JLsLl ^ yi. _j 3l v;a:. Lfjyl yl jL tjCJliJl ^UJI Jjy OjJlI-I jlUJl ZjJ (52) 
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LL ylj LJ ja jJjs^jj ccatarrhines ((^-^ J^)) (%-*»! U-M 3^4 

Sj^^sJl ^aJI j _ Ljb ^^J j j^P Jj3 LgJ L ^i\ Si y^A 

LuJaJ ^Jl 'anthropoid apes ((kUJt OLJl i j y» apes 

jJL^j 01 AiLi true apes Mt^' ^ y*^ ^ t>*-^ oL-J^H ^'jM ^1 
.nomenclature ^l ^J l s-J^ *L-»Sfl J-Lo o*>\5Ll* 

c c/>UIp o*>C Jl aJ-I oLp j^til lJ^m ^aill tUip j^vi c a£ J^jt j j^a*Jt ^ii 
LgJ^ jJLkJ ^Jl - J jJ^t Si y A3 j yiil Jb-V £j j^Sft I J J 

((c^oJIjjJLU)) Ljj 4^j^j£ ^ _ lesser apes ^J^^ 
ijyL^jJ\ Ji* _ great apes U*Ji Si yA\ \y^s>j .Hylobatidae 
C^-yj tlJL> j*\ S jJjstiil *>Ijj^aJI j^^jj ^r>-' bonobo (( y.y 

aJuLp - S Ja-* j Borneo ^ SjJj>*iIi ajUJI jL^s! Siji 

^jJU-i b jl51 j jLj^! 1 ^ .pongidae (d^Vr S^b-lj 
((bJ^ ^)) I^Jlp jik! Cj^j 4^1^ aL'Lp ^ (bv>^r I ^ ji-^) 
L r J^Jt jtJaxi ^ oljls^I l-Uj .((OLJ^b a^^)) jl hominidae 

LJl yi -^Ji ^ 4jLiU 2L^jj ^jji ^lL>J Lo-j .DNA cij ^1 
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great apes U*Jl 3^ ^Jl Jj cJaii jUj^I J^o V ^ «0LJ^I a^)) 
4iL^> ^Lp 4^oj>sj ^Jl o ^Ss-flJl .^J^tS ^jSsJlo gW;>a I y 01 

j^Jajo Vj . Ia^-V Lg-! yti 4j ALii oLpLoj>- Jl 

OUI j-Jv- l!l J-oJUlJ 4j?-I^v3 ((L>JULw4 jjfc>)) 4^iff ^IJbitl^l (( jL^J^/l J^J)) 

cl^JL^ jt^ii ^.Sfl clJLiJ ^L^Sfl jSl iJA oL^j^I JbJj 
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^ j>5^/1 oUI jji-l c^JlJ JL>-jj coUJl53l SjL^i (^1 ^ii c^J j^Jl o*L$j 
J^aj *J j ji c <i*>U?Vl ^ jSL sperm whale >Jl o y>- £^>j .^Sl 
LjjjJ oL yJl ^1 J^I^J c(oL-l 8) Us 20 Jl ^ Jl 

^ll Lclj c^JL! jlkll (t^rJ-t c jL~J-l 

ilJs - neocortex ((^t^hjj^j^)) *s*L*-*Jl o^^l ailiS* VI 4 jI~pVI 
ciJL^Vlj oLJL. ^Jlj Jto-I jjJLj aJjI^ aJIp L.lijl (jjJ*Jl j) oLoJl 

J,l jj^l aJ iCloll O^ljjJl S ^a jjU^i 

jlJilc. jtjshj-t ^ aJ JjLoII <^J^Jl ^ ,*^>- U2jI Jjij l*S* 40 ^ 
£a ((( JUjjjLj)) oLwJlj) JbU jLJ^I jjj Jj^j cJU^I 

L^JL^- J jiJ jl a^JlSI oUI ^*JJ ^nj: SI cL^i j 01 JjaiVl ^ 
lip ,4^-Ul cjUI^J-I J^Iai JlS j^kJl jl jJ^jj ulSi JiVl oUI jj-l 

Ji 4(»Lp J^-io c^sll ^->^ jl Jbi j-^i _ jt ^jl ^5 jl 

jl diSi j . SJLJLSJl cjI y^Jl j^^l ol jl 

^ j C£cll _ Jii^a J^Lio _ C.^^^5Tl 4^Jb>til CjLjJJJI CjLp j-*^r 
2uj^JI J jixJl cJl5* j . Ig-u Ujpt ^s^l JlS JJIjJl ^IfJUl jl u Ui>J.I 
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£jL~J J\ Lata 



catfish <laiJ! 2l5C<^ cJsJLlJ lil c Jliil ^^Ui .oj^ j>^Jl ^ll ^j^s 
jii Albert Einstein ((^^cJ^jI o ^Ji)) ^ l^jjJ a^J ob 

v iky.* US' tdL*Jl ^ J ULf 4*JU> £ll JJJJJ 3La2nII ;L*A*Ji 

jlJLlll J^ij J^Lto Lftjj AiLkJ) j>5l ijtJuL* jt^waJi ^x^Jl dJJb ^ 
cu^t-Jlj aSs-<^J| c~«LS lit cL^i ^j^-jJ ^i5l ojo^Jl o j$ y ^JUl 

LJLt.t..»i Ip jj ^^jJ c!jl>- w?L>- oUI j-j>- ^Lp joJi ^til j ^kJ ^aiLj 
ij\ iJ&j tS^Jrl ajJJcJI ^ cjUl^i-l ^Jt SUU cSlJ-l 

I JL^2 C^U oL^J^Jl jl j^P t4JL^ 4j>-j^ l$ X>- oUrLl^^l o-Lfc 

?4^?L>~ 4 ft ) oLJ ^Jl jjt, bL» tjij .^-1 ^1 ^ J-Jail Sjj-sAj j^Vt 

^1 *liiJl J aJUJI UllaJl L'b oLJ^I cl^J tflp J5^o 

J^J JljjVl aISTs^ rjlill J-^ cA^L-i Sjj^aj jL^iV< 

J jjUI y frlJlP JU^lj iLjajl J^-^j .^c^* j^^'j (>• 

j^Ip oLJj! jjajw Ujlj c^ioJl ^ gelada baboons ((b*>l>-)) 

* 
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ol >L>JIS JTI L^ oj c^> c JiVl 

.^waJlj sap -^^l-JI JjJJ ^ j^j 

IS La ^1 ^11 ^ J*4 ^sJl SjLfU3 <WLJI otil&l ?jJJi ^ juUl 
I^pLlij J-oju L^- jI v-^-j aJTS c-j^v^I w\S oL^J^Jl ol - 4jJlJLaJ1 

oLJ J\ j\ caJLJI jia-Jl L»t .^L'Lfc o jJT. Lb JLC L« jjbj cL$-pLI 

^Ui^VI J^UJl ^Jb ^ c^pU^tI p\ LgJV *^S jSl c^^i 
^SOj cjl ^k!i 4j;JL3 3 J^i ^lij jlJI ^ 3 ^ c^^l JL3j .*15jJI 
L>jup ^Ui^VI JfUJt ^^JLp 2L<JLSJ| cj\ j^uiiJli cL^J oOjli iJLjb 

,^jJL>- cjIS j j5^o L*o J iC. j^y 

L^rLuJli .LjjL>- L$J ^^Jai: ^Jl jU^Sft dX~S j! Jl jb^Sfl 

cu^ c jU^Vl J*-b ^ ^Jlj jSLiu l^L>. t J&l 

jl>^Vt jLJ ,J apjL oaJl j»fe»i Juf L5" .L^JL^j:. 3 ^jjl ^LL ^jLo 
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^ L> ^SJ 55" ^ip oj^LS ck ^k^SH oL/ <u*U ^Jl aJ j^il jJUL; - 

jl Jl I y>4 o^j --W>-j 5 y # t jl c^S'UJl 4jJai ^JL-^ 

^Lp aJjJJ o^bjl caSL^jj 4p\^j 

Ol jcJ~\ 7T 1 Up c jU^SH ^ jJ^r J ^ eJUilVt ij^U 

UJ 4jJjJ ^^Ip oUI jJ-I ojJS o^bjl cjjJlJ! ojLf^ o^bjl U!S"j 
colj^Vt ^5 ^ ^til oIjlJI cj^kzll ^ ^jlJI *j jUJ 
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y_yi-! «^ ^ ^ jil JbXiJl LS iJi ^1 yjJt y.^J 4JIS" J ^ J^' tiJUU 
Jt-la^ ^ J^r oj^J 

L^i L^JLJgJ j^Jj IoJj^p 0*>^v 0O>~- 

jeJLii ov. j^LJi ji^ ^1 oLJl&l Jj^l ^ Ugjt US' c<pi ^ ji^l 

. lit 4j f _^ V! J! ^ tfJUl ^Vl c r UiJ! ^Lp J^J-I J^ri ^ 

Uli* . o ^$Jt j^-j-* ^ £oj>3 Jl kw^Jl JJj ^ju Jii t sociality 
JpU^j .starling * (54) jjij^^ J*^ ^e/ 2 ^ 1 

^LjC« ^L>w»Vl £j* JV^Jl ^y>tIJ t^JLiJl 0 ^ j^-o^J Lgjl £3\ jitj 
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<_~~Jl Lf c4pU^>- ^ 5L>JL! Ltjit ^ OjJl»J1 Uijl *3Lj& ^x! j 
IgJl SI c^LjJI ^ *j*r \J J^Vl (^^Ip a-jP-Lj^I oUI jJA 0 £ J* 

JpLo V ^ LgJl j%-Pj d-LSSj c oLpU>^>- oLJ^I Sjd'L-a o j j Jljii^J 

4jjj jl dl^ *>\i .La 4±>- ^^ip L*JL>4 ^ -k^j LaJLiP tx^ ^j^JLj j tlilj 

jLoJ>- JL>- jj LaJLLPj . Jj>-Ij ^jj J J**^ ^ JS*^ U"* Jj^jJt 

^icU-«jj^Jl yLJ LaJnp cdiJi Jl 4iL>l .LaJ aJ iijUuij jlS IJJ tJb-lj 
44,Sl?;tl 2Ljj-LJI j^j .oi ylC. Jj>-Ij yli? Aj ^^JL Ji U? j^ffl o^liSo j*jLjJ| Jji 
^£ y^Vl <w-> jvJl }\ J>\ ^-f+s^ l3 <-J juJ\ ^y 4jjJL>J,l j j^Ji jl ^Ja jute 
JjJ <kll>Jj ^l^ty - j j-ia-it ^yo jU^Jl Jl 4.,.,.jjL j 3 43 yua 

4^ jLiuil SJu'USl J^i^J t-^br Jl L^r J-* - JuJb^il ^1 y Op - 
aJI oLLJl ^ii . J-ojJI ^ ji AjLgj JUlp aLJ&Js Lg-La JjT ^j^Ju jj^Oj 
oLpLoj>- ^iJ j^kJl ^ 4jLL^ oLpLj>- LJb Jl4 — jLdl l5 Ip — LJta 
SjjpJdl OjJe-v^it oLIj*^-! /^a JuJjJl jjJaJl -killJj c^yuiil J«jJl 

.LpjJi 

Loila C*>L LaJ Lata j^>J>til ^1 J>\ J^JO <.\£Jl^\ oL^J>Jsl Jij 

. 4-j A^Aj ^-sI^J /^J 4 4^j ^ia^J 0 j-^i 4jta ^_3j^2-l) j^aj 4 ^pJU ^jj> 2 j£}\ 
3LJ-I j ^XJ ^LJl ^ La oLJ-l S-J^k^ LaJULP cLa j^P j 

oLcoj>J.i J SLJ-L aJ jli. S.LiT jtS^I j Jj^i^l ^ oLc^il ^ 
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^Op Jbijij t ( x^i>til ^ yVl ^JLf- <Jlp1 Jai? jjy>- t JjlaJL JlJUxJI 

L^J c^%» j aJL^- c^p Jl y Vl ^iaJ Lgjt f bl« Lpl ^ Lb- J^>4 

oJjUJ! c-olj j t^S jilt ^oj^dl ^^->- trtll jt->^ LJbsi ji Jul jz> 

l^So: ^Jl ^ Jul 4/ JJl oli ^JJ jV iU*>- ^Sf! ^JJ ^JaJl 
aJ^j J>^' c ^s^ j*^ j-* jg^T b^j . 

C^[j^>S\ Jl^j£ 2U^U- 4jLjzj j .^J) y>r oJlp JjSj\ ^ip clJLiJ > ^S r l 
oU-cJ3f J,j j^P UJllp ^jjSvJ j tJ-*JL« J^-^j JLicJl dJlJi 4j jcJI 
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Lip Uajl jJ^i) cL^Ip jJa^j L« J5* 01 Li" tLjil jJ\ j 
oLJ-Lj o^*L« aS^p aJ jt-^Jrl j^>t>- 01 c Jltl^ J*r* ^J^** 

iS y^H Li* .^pLj^VI 

a^jJJ uL^I dilj Jj-UaJ Jl J^i j Jl Ltj o^j^l ^1 jjVl j 
d^xj cbJLwi- 4JjL? 0 c3 j-wJ caJjIp 3L>- ^ Ijj6U cJl5" jJ 4JI j&ju LI 
cJj Jl 0 ^btj jjjJlj jl L jJil? Jl AiL^I tfVl J ^Vl j-* 0 j$o" 

^li-l y^o ^1 ^ >Sfl pLiSfl JTj ^JJI Jl jSft ^ Jta l^li-Sf 

.Ljj ^LSJl Jl djjs^* jt-jJLj 
jp J^-^j. (%^r^ -Wji il t J^l dUj ^gip j^Vl jy^^ 

t^lp J^-io SLJ-I iai ^ JSs-^j yjj Li* j Ol^il j ajJucJL 

^ -^L^^l °JJ^ yji ^ J ^1 JjJl ^WW 1 I J 

lJUb j t aj jko J^j ojij sASjUI jjkl J l^lc^*)}] i\J~\ ) c y cdiii 
Jlkj L^jjJ oL~J^)l 01 Jl I j .4^pLoj^^I oLJ-I ^ ^jjj Liji ojjJU 

^L^oj>^- L5 ^' Jl j-*-^ J jb\ oLil j-J-I (J jki^j cL j-o-p 

^L^iLfc^r ^jcS jJ^JloUi^Ll^ jtf ^^I^JLJl JIJ^JIU 
Jl ytl^t Jl j^Vl ^tll oli CjLSI j-J-I j .2Lk^u A-jIjjJ ^L^l Jl 

Jl L^l^l oSf Uj i^jLJl aJU^ Jl U UJ Lajjp ^ J >t 
Jl J j-^ jJl jlp j . j-<JU ^Sl Jl Ujj t J-ojJI jl^vc^U aSLUI 
^>-jj Ujj t JjLl ojCAJ 5LJ-I Jl Sji^Jl cjUI j-J-I ^- jJLJl 2JL>- ^ 
tojoc^l 0L5I jJ-Ij Ajjti* ^ jJUl jllp ^k>JL! L> JSI Oj^JLgJl Ji ^JJi 

JxaJL) CUi-^J AS 0 j>J LgJl C J yJ\ Cj\j3 01 LgJ^-C jt-J j 
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jjL>tij Ji Sj^ j^jJ IgJL^Jj tj^-^ 10 JS* 4JU^li otj^i ^^jLp bJtp jtSl 

5 JS" SjLp l-b-l j Mils 

3__o^- t4ijjj~\ 15* J,! 2_-jJl> J Lois VI ^J-P la— 

. jlSLJl ^wLp i ykk Ji aJI^L* oijU^i OJj>*^ l Jlitl 

jjb jlJw? 4_^>- ^^2J 4 jlk^Sfi CAj>- jliil 4j jJt oLi-l ^ ^^SvJ j 

JSL^ ji La cyl^ili Ji OU^I J jj^JUl ^l^J c^t ^Sfi 

.(l^J*>L- ^> Jl£ lJ j^i tJjtiJ ^1 131) ^Js* l ^Lp bUipi tj-iu^i 

^ ^L>- 4j>.^j C-i*>b^VI 1^ .^Llj j 4 ylS^Ji ^ UjJ^ <-A-Ll>tJ ^^Jj 

^ j .SLJ^I JJ ^UJi ^jJ^ll oi JtftS ^ dJUij t ji JJUJb 
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il coUJLill jl 2L*Jl* LjL^-I IJL* Jt. Jt*J V j&j cjjSalJ 

c^vij /ui ^ ^ijjii 3*^t t i^vi j j .^y\ 3 

o^jj .*bLJl S^V jj j^Yl J) (J\ J cl^U^lj jjTJLJl £s*j>h 

((2L>- jj)) j-4 ji^l L^jJLJ ^1 iol^r j ^Jl o:>JbC>. C->L~J J\ jjSUJl ^ JuJjJi 

c^LS^I JS* tc^jjJl ^JbJ oIju^ .((jjJrb) S^y dJJi 

J /Ul ^ Li ^ .^UJu juJUl j^Ul f V cajJUI 

ibbU ^LjSU jj^tj ,S^l>- o jJari- ^Ul LjjjJ j j5J L» LJb j cc^l'^l 
^1^*1*00 j»Jj^J j ciwjJJl j j& jl (( j jJrl)) 3^ jii 

* t * t > / 

LsL^l _ Lv^l ojii ^ j^-^-l oj^Jf _ ((jjJlJ^I jL4 jjLa)) is Ji c!>lioi 

c^iil ^JJl jii. La LJb j ^Ji jUu^jl jJJi J^io j jL^Vl 

ojJrl ((cyljxJl)) 4pL^t JJ ^ tdJJi OJU>*j jl JJ LSL^I jl 
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$4 jJwi) Ud^\ 



((^^^u-u^^'j ^ULpjJI .^yiitl 
L^il>- jUcvflJi Jji ^ IJLj (j^>- cLLJsi b^jju Jjwli-I j%-*£-jJt LiL^-l 

SJa^^U CUC US' cjjjC^Jl 0 oL^ jbl ((jjAJ^Ul jlo jiU)) Say ^ 

iijiL* J\ J^UI a c((lJliLJl)) oblp ^ i^r^si ^ jj.y j ^r^L-^j 
Jbo cj ^$£5.1 ^Jl) JUrl JLjJ ^1 ((^jjjiJl)) ^ j ((^jJL^jJl)) j 
jt cL^Ip Dian Fossey l>Lo)) L^J^>-I ^1 oU j^Jl 

David Attenborough (( j^JI *Lib)) Jlkj^Jl j jij*^ j 
4 Jlitty JiL c^JJi JL^ j3l JLU oU;i Jbu .(^jj^ <%p 
jSoj J jc< 2uuLjJl pLs-Vl ^ j^^Jl Jrf ^ (1 .SjIp ^jJlLI 4j>J 

cJu L> y£ Jic c>JJi c^Jb Oj ^^Lp V ^iL* Lu yu j\ju^> 4JLJ JS* 

Oli oblS^I j^jfj oULJi JLOxJl ^> jjj 

Jll- ,aJ 0 j jiJl oti j Jj^JIj ^ 5 J ^xi^» Lgj Oj>- jj ^Jl Cornwall 



166 



OLj J\ 4J&U 



.«*JiJl ^U-l)) J>- g; UI JbJbt-1 JjUJ! 2L.Ipjj (((^ jjJ)) J f\j U 
jUls^J! £a ajUapI ((JUJJrl p**jit)) 0l ^IjVi Jb-I ^ oi> dJLJi j 

c^Jo O Jj>*j jlj .^JlJiJI L ^2JCJ A1P IJLxj LgiJJL OlSsi to ^^JLp jiij ^1 
C^w^jlj cOwLjf oLj^l c^-o^r l*Jbu ^j^sJj t^jol y o jJk Ijjb ^ j£S*l 

^4 Jjiil c^uLp 2uL^j cC-)l5%Jl jji ^UtJi^l jLi-s^Ji ajLJ- -kli 

t4i ^jJ La ^ jli L j^J * aJUJI aJ j-ii! bJ Lo-f L°Lc iOj^S Sj j > ^-bjJz 

-LJuJl iJLjb t0 ^jUI o Ji obcoj^f j! ^kJLj .^Sfl j-* Ai Jj 

JjJUail «5jJ -ii J .Oli^l AjLJU^ aJ yL (^jJl cJi jJl ^ ((jt-jPjJl)) 

.Jbtj Uwi ^wJl lJub aJI 

Howletts Wild Animal Park ((aj ^Jl oUI j^>J] o ^iJ Aio^ ^ 
oh Jennifer Scott ((o yi^r)) j yS'^ -^rj tKent ((c-^T)) A^li^. 
c Jlil! Js> ^{JJ>\^A\ frl^jJl)) L£r *~J ^LJJ ^ili ^jjj*JI olilj^ 
ajLSC jULo ol jjy to/ J 5 ^ 1 ^ lj > ri cs^l v ^ 

^ j^'j L^LbJ ^1 diJJ ja cjOill aJU 

^Vl ji Jij cl^Jl j»-pjII /"JJl >J dJLli cv-Wi -L2i .L^ 3 jo^Vl 
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lT^JJ ls^^ 1 ^lic.^yJl ^4 ^ O^nj cu^) L&jISp 

^\ J dJJi OjXj V oij _ oJl^? oli^l ^o^J tlilfe blip ((j-iJ y*)) 
*Lp elite 0j5w)ljJL*^r ^JJi V ( ^WL J j .^jjill jl>» 

V - 0 yLSlj 62 iju - oJliUii OLJ^I ollJU- jtia^ .elite 

Ij^TS JllJ Uj ^dl jlJu^Jl JliJ AJa^^Jl jJ jJl oil? j AjJLjJ p£ 

Alison ((J^pr Oj—Jl)) OxJj >(j aVl J* i Jls> £j J V 
« jL-JLjjj)) a*u.L>- j LJl>- 4 jj-^l vM/ cS*M Jolley 
ajjj jjlp (.I960 pip ^ AJ^aJl Lp t U^I aij .University of Winchester 

*3jJbj oU^I .ui^ c^JJl £cJ>dl ^ bbw LlJi. dUi ol^ .y-T 

.lJu>- aJ ^Pj3t 

: J JtyJt 11* ^ 4jW>^j ?((lJbl)) ^y^. JjUi ^i^p cOit 
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jSL^Jl ^ r lkp J) >JLj .L^> ^Jl ,L^V! ^ aj^JLI > 

J jtf SLiiiLl Iploil cJlSl L^JU J>j f UJl J^LxJlj J^U- 
^- jjJ SLjL-I j ^xJ jf LgJ Ijyu jli' jl cUJLj b J £-cJ^il dUi 

A^PJL* oJLj>- ol^>J jX^j jl L^s-C ^5sJj cAiJb ^jJJi j-a LlJo c3yu 01 
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iJLpr Oj^-Jb V ^jJ^Jl ^LJLJl 4JLli 4^9 Jl obyLt) ^LoIp 

cLiLp ^ c^l ^di oLJl£)l cJVT^ Si^Jlj *U*Jl JuLT t J^I j&\ 
^L>-l :L^Jui1j oLp j& Ulj t2Lo y £jjjf ^ ^ cu>*Jl yLJ ^Ij 

tL$J c^-A^ ob yL>- (^1 ^L* ^ 131 .^-^ jiJ-l J -4 $ 

. j^-Ji ^lii ^ c~^Ip ^Jl obyLtl jJUL" ^ L.UT Uk^ cJlS* L. Ulp 
oULJIj oDI jJ~l dJUt Lgj3 yc^l ^Ji SjlII ^1 iSjJu 
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5i 

J] J^sJ Ujl^ Lk^ Jbu J>^Ji diii Oli c jJUi ^ jt-P^I J^j 
L^LJjl t^ASH obHSOl v>L OjJb^j 4^ Li I 2LSJjJl J~^Lk3l 

c4^volJ-l ol Jiali ot> y^>- ^ jj>- j ^4 LLC 2lJL>- _ Lg-i tLw^l cd>j Jt>ej 

4^Jip 01 ^^-^ dis L>LL c5 j-^ l^->*jj <i J-«Jx^J U LjjJ yl^j V - 

^ap l? jA> *\j>-ij i]Lfc .oLi ^ii-l J^-^ ^ i?L?-^j jJt^ 

dUi j cUL>- ^^ju c^JJl UaJtp o > yulj c l£^^ cu^Ip oL^J^Jl 

J>^ Uj>>cj ^j>- tl^^w? 0jf>o l)I JbV dUi l)1 p-L*J cUjb- j 2LJLm^V1 

O-O^lp JJii cl£jL» U^j tcJd^ 1 <jl btj^kJ ji \^a\ J*J Jaii j»Ip 
o( j^Ju O jJL>- l^15" cJ J iJliA 015" IJJ ^^y-wJl ^0%. oJLP CjL^j^JI 

0L1 ybM diij (j^J toLJ ^Jl ^ J^iail oj j^i olil ^J-l (j^H ^r>«-^ 
- j»Lp J5Lxo _ ^^^^^ ^ ibJjilLl ^1 jH\ ^Jal^J <Jl^ 0 ciy 01 LuSsJ?. 
^1 jj! Jaii OLp cLJU- Jj>-jj ; Jlill .2JU-I ^1 jj'Vl l3 jij 0? 

. y j aJLjJI JiV^ Ip^J 0 j-^>- j ajU *3La 015 - tJL^Iil ^Ip 



172 



^ jJ OLS" Cs 5^^' ^ J ^ aj^C j Liyl ^ OLjI 

.2Liii£ ioJUz* ^L^-l ^^Lp iS yji ^| dilj 0? US' c ^U-l ^ 

syry ^ Lu^U ^ J cLgi yti ^( ^L^rVl jl suytUl ^1 jjSf! JbJjJl 

jSl Uj - £j y Vl ^ Odjil 
dUt oli tob yL>- oiSCsi Jl5 cJlS' 131 LgjV ^Juj yl^o V jlSj to 



.^S jjfc L/C ji^j oL*J jJi j-o^ 01 LJl^w«LJ 

1? jiJl >>t-^j earthworms ^ jSfl ^j^j mushrooms ^1 y& Jai 
ui^L-Vi ^ OV! ^oUl S^jll oli jL^il jJbcjjj .oak trees 
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JJi Jl iiUj^L cLj^^Lp OjJL3,8 JIjj- Jl^Ij^Lp jjUt tlgJIi JLiloJl 
^JLp I jj>r„, jl J_J Li*>L^I L^j Ojjiaj ^Ji (J ^lajl ,ju SJLJj sJl^ Jj>- 

.a j^-J»l l)»J^ {j* JUj jl J- 0 *^ ^s^l 

apLvs» o j-U2jLi *U1p Ul .^J-l oLJ^I ^\ y\ JS* ^ o jJj>«JI 

2L-Jt* 2uW J^V 1 lJ^L-VI ^prj £o U U ^ J'j— 51 |Jl * 

Jj>r y c J jLJl dJJi apL^ <&ij* cJlS" L4-4 4j1 ^51 jJl j ?oLJ 7 Ii JI 

Jju .aJLLI ^1 ySU DNA tSjyJl u^ 1 - 1 ^ tWJiJl ^ 

J^l yA\ 4P jl ^Jjw iJlltj c cJ* jJl j j y:. jot5 oli jJUJj jl ^^ip jjJalll 

jjy:. (oLj>JJ JU->-^n Ljj genome 

oL^ji-l 4J^» j JJl j^jJl ^^oJ-l tLiajl t^rtr^l Uo' .IgJ olj jJl 

.4ob:;>aj oU olj^i ^1p j jg^ll Jl J-sX L^Jli caJI j_JLp 5j ^ghT L^Jl 
apLJI )) _| U^jjj o JjL\ js> o ^j^iJi ol jJdJ cujUiSl -^1 j^l jli dJJJJ 
ii jLsio ^Jl o jv^Vl 5 ji) ^ryo^J ^ IjT ^molecular clock (( ^jj^I 
olijJrl ^ cJ">b^VI ^Li j>p cli <JiLo ^ oLJlSOl ^ jLjl L^J 

ApLJI Ja^> ( ^ip LSApL^j (^JJl oLj yi^l J>^ ^ CU>Ji LuS^C tUJbu 
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J^UJl c5j>5i u^^ 1 ^ ^*^>-Vt Jjb tJUli J~» J^j .2Lir^ 

jlA\ ^^jJt jJJi j\ 4j jA^-\ J** LJULP j ;4j yU-l /jP 4J CU>*J (5 jjl 

. JjtiJLj SJLJb cJii* 2Ljbjji-( 4pLJl 

j j^LJl j^i y^t ^ j\ to oli jt ^ jl^i! diJi 

ciUS* SOj^t 1^ ^1 ^ Jjl jSfl >Vl ^1p j^xJl ot 1 2byb- c^t 

JU ;<up d^J c^JJl J il jLill ^iJLJl Jp LSjIpj Sj^l cJJ^- lii 

(( ^Lo^ jjJ^)) cjL^Jj 2j*>Lo cJlS" - ((\Jbl» c^ilp - L5 i^jj)f! 
^1 j^i J JLla3 3 jCU^ j cJxiJb 2j^U (( j j-oJUl Ji. 

.North America aJLoJJI I^j Eurasia - 05) ^\ j jl ^ l 



(a^t j^I) .L^Tj Ujjj! ^JjLS ^ u 4^ j! si< (55) 
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04 



^ JIp h>^p 'Li yi ^ J jVl LjjLj y^>- jUi ^ UiSCj j cLi yi olii 
Oj^k AS oLSl&l dJUt jl ^b^l L^c cdUi JU- frbj .^JiLto 

Uajf Jjb c^Jj! ccJ jJt ^ (Jbr lp O j cJjuJL 

Jjl>- ^LjIj 0 ^jL jiJi JJ O j^Jb Ji j j£j j5 Jb^ IgJl l? Ip 
^v^P _ J-£ift j\^*U 3JLL*Jl OjoaJl JlL4 oLJ ^JJ oL jk>- JL>- jJj 

oLybU cJtf cS ^Lll olS jSfl dJUt ^ ^ j _ ^^jJUi 

Jju ^ i(J j^Lk!l jva^Jl iJL* jiff l^j^ 3 ^JUi jva^Jl JjlJb JJ j 

J,l j <- lik£ L>- ji i yo JuJ Jj i, i«Jb£- j 0 yi z yf 

jj^L jjut^Jl /y j^j L^'i J^J,! c JiV^ j^Ip j»Ip j OyLJ 
L»wUp VI aJLLI L^Jj j^l> ^waJ |I oLjJjJl jl LuJUJ Lit ^ ^ ^Ji (J 1pj c^Ip 
. ol j ^vslijjJi j j-s^p jj,] ^ jjtj Li^t>o L« jli coij j^UjjJl cJj j-SJl 

cCJ jJl dAJi j tUi2jl j^5sj jJ)J\ s:LjjJl jy ^ ^L^Lj c^^Jllaj jJl 
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c^jvJxj ^4^) Jj 2L„mJL Ul cAjj ^Is>^^l ^n^2_p _ j^JLkj jJi Jl 2L^JL 
,4.oUalSVlj A^L^Jl o J j VI jt-jilJL^ - OjiJl diii - j^ JLii 

L> ^ Jl Jl Lo-^j^Lw^f jL tj^jczJu* ^juJjjJl jl ^Sl jJlj 

j%a*JI ^jj o c>l oL jiij (j^^ i| cdJJi ^ Uli ^jJi>J 
jLLjJ cjLcoj^- i ^jxp ^LJl j yLJl ^ JJljVl s^UJUil <^ r ^> Jij .aJ oJLjLJI 
^LoIp Jl^p c jOXP 0 y^lj^ . {£ Jtii\\ L^i jixj - Jflla^ J^Lio _ 

^V>* jl IS^Jailj . ^jJt jJl ^ J ^iJl JJJi jy~£ JJ s^Sf! 

jl ju V 4ili c*1jI$JI o jiJl dib: ^JJi ^ ^dJl jj-JLl J] Oj^j ^L*l*Jl 
dJLJi coLuUJl jLJN/l jV j .j^T^^jj ij\ jLJ^I j^xj 

^1 ^ oLJlSOl l5 Lp1 c^Lp Usui coLjJLi!l j j& jl Uajj 

iJl* ^ LLLu ((/jjjb)) /^j ji c3JL2J-l ^ J .c^LjJjJI 3_Jj Jl ^^Lj V 
.oJbu IjjL>- caJ ^j^Uil s-LoixJlj^ ^w^-P ^^^-^ ^^ji^^l ^j-* Jii-I 

jy^JjJ 0J-J>«Jlll p-kjlSsil jt-^pJn! Ojl^sjjl I j^o J->tlJ 0 Jw^^U J 4jl ^51 jl j^P- 

Ipj .<Jlj*^JI jl ju V cJjiJl jl JV-^*>U (J *~kll jW^Yl 

jl _ jJUi ^ jjuj j-* Lo-i _ LsIsj! I j-v5j!il j-* J-^l J*^^. 

. j ^kJl 5frl y J* p g -Sj ^1? cJl^ 

^Jl ioL) yL^-l ^51 cJUxx^V a^^JI o%J-l J^ij ^ £-^LJl 
o^j j coL yi^l dit L^J cuji^ jl JLu JjVl LfJL» LL>-I cJlS" 
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^ J V 2ll>-tS ( jJLJ JIjj - V j) ^51 ^11 dill ^ JbJbJl oJjj . Jt*-t Ljj 
^ip toij j-v^bjjJt JjjJ j . oLJ-Lj oit jL« - 4 1? , m : : d V jig ji jlu^l 
Ol jj-^bjjJl diij ^ -bwUl! OLS' j .^jj-y-Jj Xs^jAS 4-JL*jJl o j^iJi 

c^L>ti jj>*J ^Ip j .4^j^JsJ| bol^>4 ^Utj^L & jUL> c4jL*U 4Lt^ cJtixi 
jiff 4jl cUU- c jJJ j tl« cJ j <i o!jj-^?L)jJi JS" cui^l 

. C., ^2 4 ^tp j jJLa ^JL^J A^«J>- 

0 ^SJt JJ\ jf ^ ^ J^r6-^ cJ^ 1 " ° ' t/j^J 

- . (56) 0 jJbMJl ^JLp ^^Ip Ls^U p j$ ,ja ^k..tJl j IS* j t ^p ^Lzli 

c JbJj 4jL>^ tjJLiLl j| jJl ^jxJ tail! ^ V^JJ o J j>«Jl diJi ^ 

l^^Cj oU4V^ j IT t ^Jup 0 jiJl 2bLgjj Ail j^p .oJ^ 

^ l£ J! tS i^ 1 ^ tfrUUl (J*** ^ 
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(_^JJl jw^iJl ^ijj _ ((OLJukJi ^jv£J jilt)) jL c jJ-lSJ Jil ^^lp tO^jy^ij 

j j-gJs> Ajlw\j Sjsjt^lj Olj j-s^bjwLll sJUi^>-t JUi JL^ Oj^ftJ J^>-ll>6J 

jlj tOI ^ yu^i L^JlpI 015" L^5* c j, jl - c£J j^ 2 *^ 

jl o jou^aJl otil j-J-I cup! ^S\J j .S j^jf L^V J>\ j£ 

dJu^ ^ oJu'LJl 4j ^kJi <up c~moj I* to j ^kJ) jLl* ^^Lp 
^ 4Ju^ L» JSC coIjj^LjjJI l)I JLJJ j>» jlS" juLU toijj-^baJt 

i LgjV V ccjIj ^U-l J^=— ^ l^>- Sjjlj oLjwUJI jSCj ^ij .c~^ ^Lp 
s j&j . i jufc ^ jL>t^V' j oUI cj LjwUii clJIS" 
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.^Ip S^-p J* oLjJiJl cJlS* col j j^LjjJI ^JLp Lgi jiJ j LjJlS*i jp ^kJl 

fiJLa ^1^1 La jJ&j C4ikdi l-J ^4 Cjljj^LjjJi jl j»bLa jUijV^ <^p *Li>-VI 
^j-a oJLa JLju ^Lp j j-JaJl O . ^Lp J j^-a j AjLa 

jv2_P Ju^ ^ — 0-^2-4 ^Lp J { Jyc>j\j 4jL« J-Ji ^j^J — CjLj JiJl j j-^-b 
JjJ j 4P jJLl* J^-^L j j^aJt C^JlS^ jyiLkJl jvaxJl . CjI j j^LjjJl 

Lo5" . JjtiiL cj! jj^Llo LjJl (iJJi jJLlI ^y* * (.cjIjj-^LjjJ! 
^jJl IJla ^1p cJl jLa j) 4j^jU oL*Jl j j^Lj jJI ^ j ^JJl cJlS* 

U jjij cA^jV' olj j^LjjJI Jii ^ JbJ La L^j yf jl £jl jji J 

c 1980 f Ip ^ - j ^ Sj j^2j - Luis Alvarez (( jj jLiSl jJ» ^31 

Lc.j tp->^ ^ L^w> 2u,^It ^JUb ^li ^ JJl ^Jxj jfxJl j .UL^ li jJLa 

4^ jlil 4P^J|) 4pLJt ^ (jLajLT lJVI 0 J^P) ^La J l3 VT 4^ 

j-a Al^^a ^ ^ jSfi ^JJj ^^jJt ^ol ^^^^ ^Jl t stratosphere 

.OLiCjl l ^1p o j^UJl jS> oUl^Jl J5* ^ ^1 Jail! ^^iSC iJl&j - JLoj^Jl 

^ip a^JxJl jJULJ L^u jLia ^jlp jli c^j j^J,l js^jJI * 

Ji^Jl Ai-kJi ^ J^! ybj ^ ^-1 u>^UJl ^ ^UVi uJ^iJi : jyL- jL* (57) 
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^ip ojJL2Jl L^jJlS \ t^jUl ^»jJi ot ji j>» tUaJ tcJlS* L^Vj c<^JL>- yu>- 

c j j.s^.iJl Ji* ^ aj^JI oUI j-J-I ^ cJlfT t J^S* tolj^s^bjjJl jt J,l 
«L. ^yvi Jlp o US' tiftLjJl J^il jlTLJI 

oLjJ^JI C^k^- Jla3 tLfri-LaJ lL*Ji jjP c^JJl ^>oJl or^ 1 

.L$JL>-^ olj^bJJl AsiU ^AJl £J >Jl SLJ JUM 
cJla>- JLii ^ j£ J'j^ ^ r oljj-s^LjjJl cJlS" UJjlp L5 ^>-j 

jLJjl jtlP iJllA CJlS'j .(^ jy^LkJl jvajJt ^ 4^-4 ol oLjJitJl 

(olwJ^Jl Ji«) placentals * 08) A tr <>^iII oLjJdJl oLjJcJI 
^ iJ jLzJ c-> j^J'j >*^l J^») marsupials aI^JI oL^iJlj 



(2^ jdl) .I^Jl1\ J^ai S^Vjil -Ujj te£ ^1 Jr^^. 0>^ 1 LjJ^-j 
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5i jJuiliiU-l 



S^^J! J jVl ^jl yll ctflU>JJ JjVl j^Vi Ji^ Ol L^Jt cjJLii 

.La j^p j 4jLjtU 

cSL ^Js» C^J OjC* wlui . j^Vl J>>6-^ -H-^il Ji Lij viJJi c^jj J 
llioll ^ V^j^' Jaii dUi V j c JJU- J jl^- 

U g; .> J^ziJ cJlS" j j-s^L) jji j oL*J^I CM jJil j j c JL^- 

p-* ^ L5^^ OyAiJl li AJjwJt jj^LjjJI ((olj^bjjJl 

JL^ ^ jjjU l^J 015" olj j-^LjjJl jf c ^.aJa.:.* J^-ij t^n-J jl Lu^«-i 
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Of UJ US* ;K-T JbU Jl I^OSI ^jjU a jjyj cA^il oLjyU-l 

aJLjLp 

cob ^ii-l ^ IftUl i jJb^j j! tl uL^VI ^Loip JS* j>IjI c((^jjb)) 
a>^I jJl UIjlII l^^U aJU- ^ J> Jlp c4Jb£ V jJJ ^ 

ol UL?-( ^^JaJ JU3 cA.k : ./?:ll 5 j^l**il ^ j>- j JUP j . (3*}U?^I 

jj- c^-s^l j J^*°. c2j:JuJI oLjI^JI jJJ ^JLp Julp liUi j SoLiJl ajL^I? 

.(f 1 j^Vl uy%. 

J5" £j*> y - jS Jis-^J A3 j ydl oL)l jj-l j oLjJjJI JiVi ^^Ip - LJl>- Law 

c^ju Jl^^t ^ JbJbJl JjjL-l oJ^J! c Jlilt JLp . jjLJI ^1 y\ 

f>-H\ j t Ojow? J (j^J CUjIS' ^tr*" CA-ws^lil ^Lp 0 j-JU jj^wM^iLl 

£-wsl oli L> L^ju c^^^ioJl aJlS^I ^ l^ J ajuj cAj^Pj lg-*2juj co^S" 
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oLJJj 2L^U oliL^a Jj yL*J ji dJl^O: c^jsJ-I 0 j^j J? 
aJUfc Jb-I lil UpLij j? ^Jl^j c^JUaill J jJ-l oJ^l jJI £-**Vl 

cjJLJb _ ^ 2L^UU o>L ybU f UaP bjJ ^Jl!! - jl jJ-l dUi iaJjJ jl jilJLl 

jJ^s]\ ^U-l Jl ^ bl Jt£ j! ~L*Jl JUi^^t ( j>oj cLjip 
L^p c JM^^fl ^Ip to j>3 (j\ oL ybLl ^LoIp c^aJ j!xj ji tilj 

lit ; ^p-l l^JL>- ^j-aj .JjtiJb LajJj>-j c I ^ > P j^i>e_*j CjU j-^I 



184 




,((|Jb!)) *J jJ- 5J jJU Sjjv? Jjl ((fjjj-* l3 j^t)) 




. 2Lw-5^Ji « I Jul)) 4j jaJ- 5jLol5' Sj 




^jw-ioj JLf)c« ^ ((jjL*jijAA £j_^r)> j 5 ^ c s >*ul5' ((iJbj)) Ju*c£- Aj^V^j 




,JU>Ju> j£-£o lis jjL£ ((l-lil)) frL«t*l 



m 



Jo!*- t jXiJl SJL*- 42ulb OU**»f LgjjJ cJlS* ((iJbt)) Of y^Jl y .LJllt iOjji^Ji y 



j2±i <ji OjJuij ^Jju^i c4ijjl oJUJui aJL^II oU»l j^iVI cJlS" 
coLJ^i o jLip^t ^ ol *L1p ^Jsj JJJ .^LLajULS 

L-Jj j& ^ ^ ^ JJL5 ^JLP j diliS'j i jljJLJi JUJuJi ^ 

J^l 0^ Jj* William Ellis ((^-^1 fLlj)) O^S oij . J^i ^ *l j^tj 
^ aJM^j J^U- tj^p 0 yiJl AjLgJ ^ ((jU^Sfl ^Ijj)) 

ja ^>i\ dJJi JjJj .Captain James Cook ((i3 j^^-*^-)) jul£Jl 
VI obUJl ^ ^^ju jl^ Ji 2L^J^ - AjLi>J^ v U- As^iyi 



ja jl jJ> c^j^ll ^^i ^ C^>Lp ^1 oLjJiilJ o jO^Jt ^1 yi\ 

Jj>- jj 4j! wLj tScandentia ((LJ^ilSL^i)) tUL^^U- l-^J y aJ Jj>-jj j^Jj 

^ jS\ Sj j^sj — JiVl j^ip ftp j^il cJlLJI oLwj dJail^l 

^UJbJ o-^r ^t^ 0 . * j j-^ jL>^S^I J 4L'Lp ^JuJ cL« i .oLJ ^Jl 
.-Lj c^lJ ji e5 i t i i Lc.j ^i oUt ^J-i j-^ ^ ^ J-iii t^iU-^i 
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jj» jJUj ^j^tji C (J^>viJ 0 j y^> j£o L? ip jIj V ^-Ja-SJt Oli C \Xk £AJ 

J>^ 01 j to>MJ aJ-I oLJl^Jl JSO 0 ^ 01 ^ JJ^ )} ^ ^ 

^pJjl^J — c^>tJl Sj^v* J,J iiL>^lj — IJJ .dUi ^'j^^ Vrj 

^ U^jj>- j J-o^>4 Aj y>- (^1 Jj>- jj J^s tcJliJi ^ j-r^l JjIjI 

JJ c<lJuJ ^Jl aJIjJI oLJl&b) L yl ^-uJ ^Jl 'Plesiadapiformes 
^1 ol—J^Jl J jl J) ((^ ^pb) kJS* ((Adipus ^ y?J\ tU 

il*Jp jUaj UL^j f 



Archaics V OL-Jjll 

J UVS" LmjjL L^jL^j ^^L-Purgatorius ((^ j ybr j y.)) 
jjiJl ^ -^ij .ot jdJ-i Ufljl Lo^Jl JjV j co jowaJl aJLU! 
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£0^ ^fji (.Montana ((Uli3^» v> ^ L^l^i>- ^^Ip 
ii^Ul JLJIjlJI oUjl ^Ijj! jtSl ^ Plesiadapis ((^.bL^JLiJl)) 

.1870 JjVl Sjil 

jl J*j>J c ^1 L5 ^.j .gJ^S/l j-* l$Jl ^>-^il j^i t JLJJ! o ^Jl 

0 ry^J ^Jlp p g,/gnj liJLli £^ Jij t Li^if ^ (OL-J^fl j jlaJ ^JUi J*J^j) 
lili : J ^ t Jly- j^o Laj .iJUJt oLJ^U JjS/I JLgll cJlS* Li jl 

j .cJUJl ^ j^rl jv^jtJl JjI jl Jl £>r J AjLJLi jj>w* Liy I ^ Jbr ^ 

ja JbJbJl *JLa jlS* tcJ jJi dUi - ^ j^S\ ^ gjJJl _ / ^*Jl - 
oL-J^II jl J c^JbLl JJaJl 01 ^ ^^Jl JLp tdlSiJj .oLjJii!! jjll; 
ja UaJ jjS^o Uj doJbLl JJjJl Oli t^ojjjl jl ^1 j jSJ Uj aJIjJI 

.ijS A^rji Jl aJLUil pLaVi 

Cj^L>- ^1 CjU ji>*il j^sJl caJIoJI oL-J^Jl yL>- j| 
Lilil j l^>cL L^Jlp j^!l ^ Jiili cajUI! 4^> yjl ^L^Vl jJl^ cUJjw 

*JlojJl \£j ^jyJl ^JJj' CJ^> Jt^LJ' J^^J L5j>^L^* jv2jJ> 
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((IjjJLoT)) j ((jjli)) jj>- ^jJi c4^oUl ^ oJJJT 5j^L^» 

c-iyu L* I^-Lj J-^J ;L^*j Lg-^2*^> aL^CLa LgJlS" C~>IS" C^>- H(wU*>Lj y*r))j 

#i jy_^Jt j/o*> J u4 oUI ^ wVj jl>JJ LlL? c L«Lc a^J*}'^ c^LT 

.oliUil dJUL; ^kl! ^JlS* cJ j L$j^J 
c*-p yj - c> ^Lp 0 j^U 60 s-LaJ JUla - jJLJl jv^jJI L^fl <,rt~'* ^ 
cJlS^ cL^ljjlj ULjJi l^j^l oljlS ^Ijl ^ UIjJI oUjl 

Jl j Lj-pl j3l ^ *>LiS 01 ^ _ j^tJ-l Sjolv? olJj oLJ 
. L*>- ^Sn Jl JL-Jl* - cJ^ll jjy.j .U^il ikiJl 

^4 o jjl^i^ ojj^ouj ^cjjJjJL; c^jLSsJ LgJl JLj tol^^J-l J j Li! 2us*>L4 Jil 

jp I juS" «JiJb>J cJlS* 2LJUJI oLmJ^II Op tdiii ^ (^p^Ji ^Lpj 
4iU^I tO-li-t oL^J^JLj -l>- jJ i(uV^^ j^ 5 ^ cJlL>- ^Liijl 

jit l^i^i o? 

j^^yJl dUi Ot J^xJi dii^ ^j^rj -^je J ■ ((^j^J^L^JLJJt )) SjLyfljiJ ^JaxJl 

j ^ jj ^jU^I ^ t^j jSj 0jw2i L-il ^1?L ^jiojj' c^Jl5' aJIjlJ! oLmJ^J! 
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IL J*j a^^J f Ji tree shrew jL>^Vl j 01 Oli dJJjJ j i jl^Sf! 
c ^JLJI j%^2_p ^-^^t j _o yo j! j 4.JI JlJl oLJ 

4ji jXj t^JLjl A^Ul ^ j .aJUJuJI iSCyi Jaii Jb-I jj tbjjjl ^ 

^L C U 5:>bj ^ v~~J br $ ^ J^ju; o jAsil j£\ <-Jej\ jiJb LjJlJLi^i f jLS 

Ljjjfj ULJLSI c^JlS" cU>- J jiL^lj UJyj IS^JL ^ >V! 

JtfiAl ^ AiU tTeilhardina ((UjbjLjLU)) a^L^ j ^Jl )) £j y\ Jb^l JLp 
a jb ^jL^JLJ ^j)) j,JajJl ^ j^Jl ol ybH ^ILp j^-I Ijla 
<?^y *JL*j t jlilt ^u>,> jjUo tPierre Teilhard de Chardin 
f Oij tUajf jliJl ^v^^ Ji- ^ tCantius ((^jilS')) ^-1 

((bo*jbl)) ^L f Lp Jt « Lr jyJlS')) U-lj tomomyidae ((b^j^jf)) 
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tAijytll JjVl ((^L^-jjJt)) ja Oyujl ftUj -^rjjj - adapidae 
^ jJ ^ait jl Jl I .^ulJUl uyU Cr 4 o^lj Jl Lpt^r ^ 

o ^iJl dilJ JJ J^Ip JLi Oj^j Ot Jb V IS" LiL- i^L* jl ^Jl j^J 

^2jJl ^ ((^Lo^j^Jl)) pjjif jli caJIJlJI oL-J^Jl ^t^p ^^ipj 

^ Jj Jill ^ jl jJJ> £r^l j tljjJbj j IfiUL- ^ 

yu^Jt Ji. L.U aJL^ VJU- ^IjlsL ((^L^- j^JI)) ^1 ^Jl JuJjJl £i<^> 
ja diii j c2JL jl? ^jtS" ^Uip 4jJl! y^fl Lg-Jaju tojiliJl oUI jJ-lj 

C*1>LJ la LgJl ^f^jt ^ ^ Li-Li 0 j£*J I g Jaxj ^JLoSjj t4-o^>tit 4jj ^Jl 

Jl 2L**JL Uajj I OlSCi £il L.t .3 jo^Jt aJlUI 3^ ^ill j (( j±m Jii 

Omomyidaes (( jd^** JaJ ^ ouS' Uli ^Jl ^^J jfxJj 
HsIp :>lyl Jb-t) adapids ((jJubSfl)) jl t(((bJL^jf)) aL'Ip :>1yt) 
Ljjj t(( ( ^L^vjjJl)) Uj Lgjt^-o^i , aJIJ-I oLJ ^JL (((LJubl)) 

*J yLiJ US' Cdjljjjl SULoJ^ll Jla COLyJ^iJ 4-JLJLi-l oL^Jl 

OLjI)) olw ^1 LgjL* Jbr jj V ^ JLaJlII c^^tJlj 

jj^JUI 4j">Lu C^tlJ US' jVt)) JP CU>^ JLi C^jJJ-I ((ju- jS\)) 

^-iLs^J 4jf jj-P t(((JjJL^4 C^Lp jj iL>o jjSl) (( jJLjbVb) JP 
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j£j j . 4^JL>- Ujy L^ju JS" jjS^ JtS j . SjjJbLl £j jJ c^V Li*)! 

JaJ^j cJuT t^c-J?l ^Jl j^P j .1* Jb- J,l LJLt*l* liS y ciUi j^Ssj Ji 

. Jl>- (jh ((4jUJI jLJt)) Jlj^>o «>V j-*Vb) j (( jJL*bVb) 
dUAS" J Igg: *J oUI jli c((2jUJI jLJl)) c_3*>LJ (( jjJL* j^Vb) j 

UuT jy^J Jl <iU?} ccujjJ-I jlUJl ^ J ji jJUaS" j c((4jUJ1 oLJl)) 

JdJ ^Ji -Li TvaxJl oL>yi>- ^JLpI ^JJi ^ U 
^ J- ^ iUSb JbU ^ LT j . obJl II* ^ 

^^L^ j>*JjSn jvajJl ^JuaXLaj ^Lp j jJU 40 Jl ^^^^ Jd^f' 

SjLp c((^ jJi\ Jola^)) jll IJJb ^Jb J t(c^» (*Lp j jJL 31 ^Uj 

Uacana ((UlS'U-b) j^JaJ ^UJl ab^l ^Ui*Jl . I j£ & aS\ 
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02 j Sill iiU-t 



jj l» j^j c J I ^Ll jJ jjl jl lily-trotter (( Jj J J^)) ^s>£ U5" 
J*jJI Iju (5 jJt tElwyn Simons (( oijkty lt^ j - *^' 

j** JUJbJl ^* j-jiJi CU^»Ji U5" c^jdjJt j yiJt oLiJ.^ f yJd\ JaJ&^L* 
((Ljl^ j^ajt )) J-o^J tAik^il oUJ^Jl £j j^^r* 17 Ji ti*SI ^1 oUJ^Jt 
Lr* 0 t jw>yJl oLJ ^Jl dJUt 0 »a*j a^JLJ US* c(( u ^U>w^jj>!b) j 

JjUJt ^1 jJLSJLj yi* JuJ ^11 c((4jljJl jLJl)) aJLms aJ 

JJufc Ji'j 1L5 iw^jj^l Lu 05 J j^j jl Ju V J jSH 2uUJl jUJl Jl 

Lsi ^ J^U- Lr*J ^3 4 J 1 Lr 4 J} 

^jjZ jSLio jsVl JLp _ LJLff IWW^ 01 Lu50:„ -oJlU oUJ^JL 
^ iJL* cJli" 4JI jJLj U j .((2uUJl OUjI)) J*oj>*ll j^ii! _ 

a]*>U j (c^jJlLI ^Ul o y) platyrhines jjl»jJ*>UI 3J*>U j ^xiJ cJU^iil 
.(Sjj*£Jl S^jiSij ^^iJl jlUJl o^y) catarrhines 0 ^jjUI^JI 

L^Pwb 4jI J USsJTj c^Ull ojj-saJI oJla t-^i^J _yLsL| 
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* 

jI^L-j f^iJl ^ <dp js- c^JJl aegyptopithecus ((^^ji^Sft)) 

OiJLo O Q\ J^oJ^Jj ^V*J ^Jit^ ^"J^. L^Tvall ^ yd I 4»jJUj ^jjIS" ^L^j 

ajIjj ^ cLj^il <^ o jJU 20 j^Lp ^JJ! c Proconsul ((J-J j^jy» 
AjL yi>- J, ji ^^JLp jip tUajS Liyl by ((J-^ >>jy)) olSj -^J-f jvaP 
j^J-l ^ ((J— ijS'jy.)) ay jlS'j .1909 J (iUJl ^ pj^-) 

aS'jUI! c^U^Ji J^rlj t(W yr 40) tJLJjL 90 Jly^ Oy ^UJJ 
US' cJj^Ij b y jlS* 4jl ^ g Ja*j JLa^hj j ,o jOsJi ib ^ dr* 
SjjiOl ^jyJi (J^Sfl ^iLJl ^ j\) JsSj\ jJrl Ail Uj! C)f+*rji 

((^jjL^jJl)) j ((MjjjjJl)) cu^-s^l ojjkTj cLSjyl ^ 

.SjUJI jLJl J,} Oj^klj L»i J,j IgJL* ^ y^l is- cJL>-jj toL^J^Ij 

^i ^yiJl Oi J jiil L^JL <.bJb£ j50j .liJLli jJL^ J^>J JL3j 
diJi ^ \S) it iJjLill ^lLJI jSI^JI IJla 
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6} 



l£o ^1 Jl C~JO <b ^iil ot aJ jJall j\&Sj\ jtSl y j .aJLjJI 

J~Jl dJJi olS^ to jJLiLl aJLrf *U^I j» diii Oj^j 05 j .LLyi 

jU^SfLj JL&^U l^a yiJl oJufe aJa^ljj ol L^U d~>- co JLL 

V Jly! ((lJbl» l^i*. c^o5 t^ ^ UTj .L^U^I j L^ip jy*U 2LuaU 
J* 3 J 5 ^ -£j3l ^ Jjl ((^jJ b i 5 ^)) 4 1859 r U ^ 

CJLT c^jCJi 2JIJj lJ^L-I yOj ^IaJ aJ-I oLS iSOl Ol -^i^ L5 ^J 
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c^LtJ? j — ^Ip J^Lj — L>*jjJu Liajt jJtiJt jJJi jl^j toii jj ol jii 
^ jjkf Jti o^Ll ji L)l>- jju ^Vl Jl fi>)\ Js> jJJij) o jU J( 

(Jt>^>- ^ J^-*^ uj^ 2 ^' •( out 

c j&s* £^»liJl l) j-SJl ./?t:* ^ /^j ^^-ill ^1 2Lu*jJl> (^JiIi^cj ^j^J 
jwnJ! jjJJI co yOUl *L!pj ^jJI Jbrj jUil j (%J* 

ja « jijjb» UjJUtft ^ obUfcW ^ ^ j .dUi 

^Sfl j&Jj ^ ^Usu^-Vl j%-fs2aju ^j^P Jliii uLJUJI 

j^P .<?~%^y o-^pr JJbj cflp J^-H t(( jjjj(^)) 4j j^pI (^JJi 

^JLp oUiku (( jjjj(^)) Jj&t j cjj-JIj jJUl p+M. ti\ 

'OijjM' ° y^^ 1 uv. c>* Richard Owen ((jiji ^ jLi^j)) OlS" 
(•Jap! ^ ((jdj!)) ^ ^ J* ^ «c>JJ b)) lt^ 1 ^ 

^i^Jl JljJV C^j>. c^-cJ>rl jlbJl ^ Lj jZj cl ^ £jj0^5l ^UJLp 

\ t j>-!j ^JaiL. ((jJjjb)) J AJIiliil C-ilS'j .4*Ji) IkLjU 
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5i 5JiU-t 



jyS jJIJ 4J jiff JUi JjL>- Aj y 4^2j^xJo j lij 4 c^waJl £jli I _^>- 4J £ J,l 

Genesis jj^iJI yL* ^ ^jLo liJJi jl j~Lj j .LlJLJ c^Uail Oj-^j 
5 y» L^«j>- c^Li Ju* oUlxJl JS" jl ^fJu ^JJl c^JiSJl Jl^aJI c-jIiS" ^3 

J ^iJ ^Jl tFlood <l)li jlaJl ^23 UzjI *]La j .^SLgjJl t$iSO> j 
JJ3 t L±LA»L) cL^^ J l/ 8 ^ LS*^ °^ jl^cH ^j^Lj ^ ^ ^1 

jl {{j> jh) l)1 t J-cJ^I jr*J ^ O-^r j ^Jl otJl&l 

4jLJL*> ^J\s> L5 ^lil ^L*Jl jl - j ytJl 4jI-^J t^-^ t>*^ ^ ./^ 

(j* j jp) jJuli r u ^ t u-i ob'Kii jr c^s ^Ji oji j^ji ^ 

^ j^Ji ^A-SJ c-kis ^>*Jl 1-U ^Lp jwo (( jf)) JlJbr jlS* lilj 
^jLi? JLii tdJJi Jjtij ^ <uf\J j .b jJK j j^**** ojot jli 4^j:JLaJ( 

^Ti il tc£ jLfJ V Jl^il <ci cJl5"j coL ybU J>w^ ^ ^jJLj 

yL*» ^ ^jj L» ~7>^t jSLij — A t JLoJU jOJ 0 j j-s^j L>JU? cdXSi ^ 

obJlSOi dU: jl jJL» UJ 
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j>-\ f.^Jo J,) - o ^oJUvll A^-jJldl olj^Jtlll J»j - J yCJ>\ (<— Jju) 
£j ^Vt olybU J^w. ^ jl L^ro 4Jli j^ 1 J^O ^ oJi^ 

t J^liiJl JT ^ jJJiT ^ (1 olj Jail ^ JSVI tUbt 
cJjJl ,i ^XJj .^Lp J^-^j. t—^. 0^5" j 

jiu* J$ * J ^Li^-V! J| coL yLLl 

23>U Lo j ^^laiLiII tla Js> ^JjcI ^JuT til . ^J^Jl JLgjJl ^ ^X^ 1 

4JLJLJI diij J^iJj to^ jijLa JLjJ 4JU15" ol jli aJULS" 2Jl^JLc 

lijfc JiU C^J LgjT ^cj>-^J ^1 t^^l^jj^l jv^tJl ^ Liyl j^>w5 j^-Ii^ 
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3 J jJ&\ 



Aijijh L^Jl jLil ^Jl S:> jiiil oULLl JLp js> 0-^ c((^jj?)) cJ j 

^ Archaeopteryx a^jS juj£ ji\y> h mJ i>- Js- ai%\yi\ J^f ^)) 
^ ^ ^SJL) Solnhofen ((^yJj^)) <^pOj oLyL>JJ ^JL, J, Hi ^ly 

. J^UJI jUjJ! jIUJI ^JIp cS J.L Ua>. (I ((ilijl ^)) 

OlS* - ol j j^LoJl frLi ^ t-***Jt 4jt jlSsjo c^JJl . j^Jl ol Loi" .j&Jl 
o^xj of *L>-Vl 

j Ijy^uij Liaul 

^LiS bJLP 01 tJiJ^iJt Jt ^ yVl JL^VI 0 jS^jj .oUJl^Jl ja SJbJbr 

J,J cjIj j-s^LjJJI (( J j^wJI)) oL yi^^ ^LJLp ju^jL (ASob j .LjJLyiL* 
<J^Vt ^ JbJbJl i]Lj^ oVIj t K - T Jbtl ^ jJL^ ^1 5 ^LaJI ^ oLoiJl 
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j tcjl dJlp ^>-Lii jJbr J^Lio AJli jlUJl jJJ JLii 4 J^JUiJl Jl ^- b^- 
^jjJci\ jJcli ((jjjjb)) 0 jj-^ fJJE 4 jiJcJi dUi £-« 

J^O^ JLitlJLj 5 

cJaii JJi ^JLp JL>-jj <if £-^1 jJl j^i .J jVi OUo^l ^ t J, jVl ^ ^iJU 

(^JJl ol£il - V jt _ 0^0 Uj (^JUl tJL^l j olSL* ^ L^jt US' 

40JjJL>- <JLj ^jl?Ua 

.ob yi^ Jl ^ jJl lJU l\ J>\ 

LfJJJJ j .l^U^fb ^Sfl ^L^ljl ^jy^ Jl LjJLp i?liJ-l jAz- Jl ^4 ^PJ-- 

oLlLi-t ob jja>- Jl J j-^5> jJl Jju UT tij^otil J-L« oIj jk^A cJ^Lt^l Jljo 
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.(((JUl)) 4j yt>- ^^Lp Uajl jJa-L) ^jJ! t<3>^ 2LjL±Ly-VI 
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JU-I U jvaP j$\ 

-Uj>j Lc.j <. Jlill 

j^xJ 2L?-L^ IfjU cL* L-^iC ^5" jJL* LgJlp ^iai Ji oJjLJl IgJljUr 
ULs-U c4i5lcll c^L^Vl £j J^J j jJaljl J ^1? Uajl ^ y& US' 

oJjwl^ 4P j-«^7 j! s-l jjiS 3jLj ^ p ^ , m ail JjJl>cj c^?*j 

I ^Slif ^Jl oLJrt 4j|Jj tJL>Jl>- 4l>» j\ *J t jlj^l ^ 

t^J^Jl o ^xi ^^Ip j-LoJUJi ^^aj J^j^ii cLgJ aJI^II ^ji J,l grade 
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cLjIj jJtiJl iJUb JbJ • y L^jL L^jLS"jJL» (%— -^jj cj^JLjcJI 

^ j J JJbJ j^Vl Jt ia- r .vJl ^ IJLJ j 4^UJl SjJ j}\ jl JLj ccJ jJl 
UjLipL ot >J! dU~ J! >J! ^ j .Sjlp Jt JiSfl 

LuSo: dJiiJLl j .Jif -L^j c^pyill J ^kJi Jj^lL ;2u:Ju3i o^prVl 

j jJU tj^-j 4-^<>j>- Jl o ^ c (JjSfl 3Jt jJl oLmJ t JJLSil jt-^P 

(( I JUl)) Ut ,(2LoJax]l ol$J 2L^t-*^ *la^Url ^jyJl 5 Jal j t^yJl «jd>r 
J Ji JiC Lgjt jJL^i - CUJa^ ^Lp J ^JU Jwjj Jl ^ - 

^vaxJl jl Ojj-I SLJ-I 2Li>. Aj|Jj i 4j(JU Ji JS^ j^cil 

j\ OJllI jf JakiJl JJ jy« oLmJj iJL*. .(^jj j-L^^Jl 

cLj ^ij (j jJLill jiLi-l oUI ^ J t^JL S^oL ^LjaJl 
lit c^^S j (J ^>UlL JSClJl o jJiJ JjJ jliJ-l j sJLij! cJlS" j 



218 



j\ y-Vi oLUJL IjLr ^Ul otf j cbib j Ltj ^ j/tfl ^1 jtf 

^o^tuU^i ^-LxJnLj L^J ^ l£ 7>^-5l L^ljj! i>-L-w4 cJUaJl JU3 _ LjIj Uif _ 
Ljjjl cJUaiil U cij ^ Ail ^^Jl l5 1p) aJUjJ! ISC y»i SjUJ 

j>p 5 ^ oLJ ^Jl c-uSJ: . Li ojli! ^j^JaJl Jl 

JU-I LJf c<j>*aJl J* 4*J?t jlll oli ^L>*il cr^. (j*^ ^ J^I>*l! 
c^jjJt-I ^killj Jj^Sl j LJl JiJ\ j jjJr-t cult LkJ cLJjjjLJIS' 

j^Jl ^ 4-dl CjLlxJl CjlJb .jlLtil ^cjjLj <jjLL* J^>o jl? Ll«j 

pi- J\ L Js- j cLiaAj L^2jt> jps}\ aJUjJI oljliJl cJLsaaJI L» oLp 
o yt^Jl ^ cul£~c jlS (oLmj^II ^kjLj dUi Lc.) oLJl^Jl ^kxj jl 

Ajl jl^V^ oLUJl j£ ^yJ\ pi J*J 'ij^J^^ jva*J> J* jLl-l cJl^ Loliu 

Jl) ai^Vi V 1 ^-Vl ^LUJI 1/ >j Ukki ,1 
4(L« jj>- Jl) JULgJl j cLL yl Jsl^jj (iJjoJrl oljl-dl j! Neotropics 
cdiltf Ul j^l Jl 2bjlJdl oLUJi cJf c^Sfl y-T^ j ,Llj ^ ^ y^j 
JUJJI 3iL^j:. SjUJl cui y^l L»Ajlp VI ^ JJi jl^ jlj 
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oU-L, ^bJl LjJ JL^-io J jVl 5jll JUL" ^fz f.j i JULiJ-l 

ULSJ oU t jiJl ^ -^L>. - l>1& iSjUJ ji^Vl _,>Jl tLpif 

. y-ijdl ^j-jsl jVl j j-fk 

i jj^I j^Jl ^-r-' - J J^ 1 f ^ ^ - J*L^J Of U* V j&j 
?£kJL oUjl >J ^prj ^ tSJuJr-l olS jVl diL" V lill J 

?4ij^ JtSl (lull lid 

Ijb- j ^1 ku^Jl o jjJl jii- Lais' 015" Lc.j jiSAW jjl)) otJ 

jLp ^^i^ Jl (jyi \J \ JLjJI JLo^tilt -kj>Js( ^li ((V jjl)) 

L^ljjl SjUJ ^.y^l J^-LJL. JUsj^I J,J tAjlg-Jl ^ to:l ^1 cAjJLLfll 
oLs^L ^Jl ^ILp ^jdwjJl j 4jI-\j ^ QjC~j y>-\ XJuu j 
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JLM J* ^ J$\ jv^Jl JA 



Milutin Milankovic J>J%a j$ jL*)) (OYi J I j _^xJl) J^L^ 

jlS" Jiii _ <up Sl^r Ji V ^ JJl Alfred Wegener j Oj yiJl)) 
Johannes (( J±£ y>\* yr)) -I^p ii* ^Sl jil ^) Jj^k cJj in 
jLi-j ^^iJl J^>- Je> jVl 01 £jLJl j yUl Jll jt ^ Kepler 

Jl J^aJ ol jCi jlJlll J^-A 01 j ttjyb ^-^J 

uj t J jiii ji- JjUs Lgjii - ^jSfi j jo: uj _ u^Ji .1 ^ 

oli t((dLij^j'>L^)) US' j .precession jy 1 -i 

<l/ * jVb ^-oJJt **J>\ tgJ ^idL; ^Ji diiiS'j t^-^jJlj ^> jSfi 

oUJl 0 ji jJ-l ^ ^^ip joLJl jJlJ^jJa^j .L yiJ flp vjJl ajU Ljju jr^j 

bjjur.^i ^jVi^j^j 

tol jliJl JaJa^j ^ jJL| t3*>U5i ^ jjj ^JjJt oljUJtj cO ^jS\Jl 
.^IS^JVI J^Ui ^y»j C^cJLiJl jt->^J 4-k~>J,l CjIjLj Jj 4iU?t 

i _ ^^-^Ji^^ jv^jJI Ji- - ftp jSs-io ^^3jJb ^Jl oi jLaJl 

i:^ Ijj (^JJS 4Pleistocene ^^ji^JLil jv^p Jji>o -j^^ 

^glp ^Us^JVt u^jVl oji olJj tC^ia^ flp (J yl* y>xj 
Jij .c^Ji Jf^ ^UJjl ^Ul J^-io j cUbjj l-jUjV ^1 jpVI a^*>U 
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lp cJjl 4j*Lc. jJlaJ ^L^li ol jCfl l ^Ip ^JlU-I jj-m^jJI jli coUi yJl 

t j^U-l cJjJt J j .f Ip J>VT; ^ II. <^Jtli-t 

oU^I Jff LjjJ J jT)) JUjJl L r JaiJl OL^- _^ O j^j c^Jl 

JiVi ij^S £>J J 10 jikll 2LJI ji^Vl obliJl cJtf L. Lib j 
j yill ^stjVl ^Ip oU-I cJLska ^1 oLJ ^II ^ JJS ^Ap Lg-Lj 
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^LJ! ^sil Jl J^aJ i LgJLi Jurassic ^1 jjlr\ JjSH 3 ^JJ 

2JL^o oLU c-jLLp^I j^hj .Cretaceous c£ ji^M^' ^va*)) ^ VI LgJ 

. jb^Sfl ccvUpSU JjaiSfl ^Ul jbU ^J* ^ikJl 

clitic j^Sl lM wUjj tiUJl ojl Aj>-j^ ^LL^Jl ^j^-Sj 

^ 4jdL 20 _ptJ OV* ^oJ LJI Lil 

c^>w?l Ji cJl^ Olj i jiiSOi LJ ^^jJ Li) j^j\j*>A5 oL^jJl ol 
i JSlsU l«~Lli . J jSfi f lill ^ . JA*JI <^JI plkJl ^ If ^ 
j^T jJii J>3j c JJU jJJL Lc.j _ oULJl <JIp 0^ j^Vi 

^monocots ^Ji AiiiJl oti oULJL l3 ^Jl aj y^jil oULJl ^ j-o^f 

Jj oliljjJi jujJj .oLdJ LLJl lJI >Vi ^ JiSfi ^«Jl ^dicots 
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^jJrl jjbj c j-o-J tj^A jy 9 ^ ^ jt-*a3 ^^Joj . ^L>ej 

c^Jaz^J La 0 UaiL oLJl ^^>-l 2Li c-^rt^J Ujllp j toLJi ^ oL>- jiS^Vl 
dJJL* V|j cJLJl JjL^I j^jj ^Jl ^IjJt Jj^i ^ oJjJi>- jL^jt o^Ip 

.oLJl 

^ ~*j>y>- j\ t^ULaJl JL* J) leek ^Jl oL ^ ^JJi 

l\ y>s> ^j^rt 4jV $oLJl ^ ^Juw/^-j-* o t^W 4 0^ ^y^Jl 

0 cotajl <JljjVl j>tj oJljws LoiSj .JaaJLj j^j c5-iil ^j^-l 

oLuAl ^1 j^l JJ O^JLy ^jlJdi JliU JT olS* IS \A£ <JjL,Vi 

JL^uiJ LjJli tJ^J^ J ^jiJLdJ-! *J y Jjlp j j ^JiVl ^jJrl ^ oLJl 

Lc.ibj^Jl jl ^3LbU oJjwLi ji L« C ^ aJ ^ - Cj\j^J* J,J 5j 

cU^y jLiVl jlcJj^lt^JLiiLtJLiPj^Ij . Lgj j-qJJ ^fco—j V 

^ j-oji^oj ^JjLvJI ^jL-JI ^^-wjJl jy>^i -ij«AiP _ -L^uij jl Ljfci j_>- ^jy>- 

v_3 . ^_X*>dj L<>--«>- jl tjj^jSfl ^ i-r- 1 y^L; j-<^! t^-iJl jjJl 

<z^f}\ US j ihj* J>\ oUljJ-L ^-^>J ^UupS/! o^T^ oUtjJ-l 
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U JU) v^Vi jjJu cdiii Js- S j .ci >Vi oULJl 
^ jVt *^L^ abjl j»j coUl js> (jjij £^ ^y^N 

Jicil cL^ip ^Judi ^ J* I y>fl JtfLiJJ ^ V c JLju^I 

coJL^dl ^j'j^' Cr" -V**^ ^ C^ 31 ^ ' tf* ^ 

.JtfLiaLl jjLU JSl ^^r^ VJj cHjjS j OLJ Jl I^Ap 
US* cA^JaLli OU-I cOU^p^tj JljjVI l5 1p ci^*^ ^1 l-^JujJI 
j3 VI Vk/^ ^^^j . AjJ^il ^l jib 2Lj^ J jl 
Jju£ Lf J-iil j^^-Jl *lJL*Jl <Jl£i> o j^^Jt oUI Oli cLa Uojlp 
tp-^l oj>^ ^ 01 JJ ajjp J\ oUI jJ-I JJ jJlSJl! j *o jo^I oU jj~l 
otSljJ-l jU ^Jl cl>. jiill oL^Ull ^ j^jj ^L^p^I oV 

.^1 Jl jlSO o _/^l U JL ^ j *. L s :> " jUL.* Jl £T ^ AjjP^!1 

t^Lil :^Li- J^Lio oJbJbLl 4jjp ^!l olilj^l ^ aLlT AP^f obJ 
jiXi J*-fj+j <-J>\jy& cr* ^y^3 tMy&j ^^-^ 

oli o^tJcv^ objLS' ^ J jjLl J ^ ^ y Lxj _ ^»Lp 0 j-Ju ^Iwj^' 

^JLp) o ji) J^-^aj ^1 J jjLl Jlj (((Jul)) ^ 2bUJl iSjLLi c^j.U?i 4*jjI 
y: tJu Jujj .(ajUJI Jl ^Lpj tbJL4 yt-^f If^-i ol ^-^1 

^>ljVl J-oJ S jij*^Jl j j-sA«Jl Jjl jl j^»P t^L^j^tJjVl ^vajJl ( jtoLzJ-l 
0»U1 jJ-l j%-lajc« il)l JLj .^5-^ jv^jJl c^l to*)^J (^JJl jvajJl j-A 4 tr J^*Jl 
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cjlsai>-I US' .Li yt ^ Serengeti • (59) (( L5 v^ J ^f^>. Vjj L^ 

Vn> ^Sn Jy^Si 01 joj cbison J>h j! ^ ^ c 

.pronghorn 

(jjJi t jLAl jlp ^liJJl I jUf l* j*M jv^Sl ilgJ ^ 

^j5jJl Jljo-I l-^^-m) LJj^. tc£jdJ! l?LiJi 2j>^ ^L-l J>~ij ^ jj! 
. c^^L^Ji jlp oi jJufe JSL* ^ OLA I jlp ^ OLUj oLUt 

y>J&\ (_5^J .^-^^ L ^ yj Jal& Q\ LJLp JjJLPj c jliJj jlp Jjlia-L) 

oL'lfsJl U^r <iL^ j^jt.OIT Olj i^Mjjy\ jlU Jl 5^ LuSo: 

(Igj i^S, oLjIS' jt) ((I JL»1)) ^ jjjJL>uii C-U^4 _ ol oJLP JLju _ ^Jl 

jvajJl ajL^.j ,((2u.Uil il)L-Jl))S^ ^Si JjVloVLo'Vi JiC((lJul)) jf jJuj 



jdl) .Lj^ (59) 
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^LM Ujsa* ^ j$\ ja 



^ jjS^ri j^uji ji ^^^j b( iuji ji^iu ^ipf ^ jjVt 

Hominoids OLJ^L <uJjt Jl «1Uj>!)) ^ 
jv2aJ( Jjlj U oLJj /^p l3 jju liLa : J jL-jJI IJla ^ ly^- ^il 2uU>-^l ^^uJ 

&>jJiJz OL (^! ^ tCU^ f Ip j ^JU Jij^ j 4^^. JL* 

((oL^jo)) j^>- j>p Ijj^j iSL^Yl LUi j 4jl>- oLsl jJ-l JbJLiJi 
o*j U -^^Jlt 4 ^ jlS^uJl jVt Beringian 

^ Ji^\ ^Jal*J V tfLp <^ coLJ ^Jl jV j c (j^L^* -^p 

cl^Jl :L~JL (COP ^jV) j*Jr\ jJUi JL^ c jL-^i 

oL~Jl)) oIp SLD ^ LsjlpL^J ^Jl oL> yiJ-i oLu jli cj*J 

2LJL 4jli£.olP j^- IgJj .L»l J b J j jl j L^^l ^ya 4jjjJ-l ((4jUJ| 

.^IjJl JJaJl :olkiJL!! 
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aJSJ olkiJ LjjL ^ jj^Vi JJ L. olkiJ ^ ^1 Jl >J! V 

i>JtP (JLgJ I j-aJi JLSJj 4 Li J>\ J$ Ji J jSCj jl JU V c5 jw-JI u~-^ J 

j! c^L^Vl o^* Jjlj .^-Vl Lfs^ ^ Iptij jtSi Lgj2ju 015" 

oLJ^I ^ ap jS\ jVi L^j Li 

J* cuiij c^p ^ (o l^j ol j^i J*>^-) Li Jl cuiiJlj c ^-1 
oJlT. ^Ai J5I . Liyl jt ^ /i 0VI ju'ttJl JJ^Jl j^J j .>rol^ 

.pJ^h jOi A^i 
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JIM J*- ^ j$\ JA 



- i ybUJl jt> <^> yj>r Lj jJl> jlS 90 y 56 ^L*j:,_ j» ^ill 

bf — C.. a j»lp j jJ-* jJ^J jl 4jt ^3 j-U ~ ^~~*> yyJ jVlj 

^oj^Jl ^ j - jt~J>U 2Lj^I oV%Jl ^ jA d\ dliJ^ ((jjjjb)) 
i]j^to c^^^ik^ ^- IJLfc JjJ j cLi yt ^ J cc^^Lo-iJlj 

J^Lp c^JlJl 4jli ^JlLJI ^ (OUJ^I j lS^L^I j ^j^O 
IJU aJ \ jju U Jj>-jj V JiVl L5 U ji) Jbu <Up cLl yl ^ 

oL~J>U aJi»' Jj^Vl 01 oVI LJ jju jiiJJj cLiyl ^ *JL* L^Ip jtp 

ciiiiU^ ^3 j-^j c^i^>tjt . jiJ-l jiJ jl LlJLp ^-j-j ^^Jj 

jjJaJ J jVl ^j^ri Jl V*^. >LJrt ^ j .oL jiiA JUpI aJ cJ? y> 
d\ Jb Vj cUlajl dJJi Jb^j 2UJi t L^| 3 jliJ Oj^o jl c((AjU)I oL*Jt)) 
l5 JLp^-Sj -((IOjJ)) ^ j^-Ljjj jli ,yS}\ \1a JLp Z^zJcj* JjJbu Jii>J 

. JiVl ^ oIp j^>j>J.I ^jiaxJ Aj J^UaJl S ^k>- 

^ 4jl JtT^il ^ j . Vo^Vl y? OlljUJi cSjL^j j! j! cols' j>3\ ^JUJ 

«* * ^ * 
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dUi ^ J**^. i(*->^ OLJI)) ^ C~j^) c^Uo j ^JU Jy^tf j Uijt 

aIjIp ^ by hominid ((-^ ^b) j? (( oLJ^b) ^iks^i 

tc-i-^SUj .Homo c£ cr^^ £^ ^ t«L[JLL^^Jl» 

Lwiiw* j^Jl aL'Lp ^JaJ ii^jJjj y>J} ^^Lpj . 4ik<£ j,Lsw hominid 4ja-*aJl 
jj-iil Australopithecus (( u J^.jJljU>b) Ji« c^j^Lil 4jj13I j DLJ^i 

Jo oljiI? ^Jijj :> j^>- j o Cj\ jJ^Ji ^ ^JaJI j^Jj .4jik£- 

t(( L Jc^a ^Ji » aJL'Ip ^ (J jiL^tJt 01 ^ Vl *UJLp ^Jaj tpJ 

^j^l^a anthropoid ((h\J^\ OLJl)) ^Ik^ jU . Uj ISj _ l^Ii^JI Jla 
V-^' 2jlJ( jii VI 2LCJLSJI ((2uliJl jLJl)) o y oVli^'l r^Uj>r ^ j 
Lijylj L^Tj^ Jlij'VI ^1 jJLiJ ^ jl j . jb- Lr iL> Jl a^Uh 
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JLM ^ 



^^^SsJ jl J tl>-lli ljL>- Ojjlp OjOxJ JJ-j*J (jjjj J» t ^"^f 01 {jA frl ^>w2jt 

Ls^tj .cJj ^ ^ jU^Vi ^ / Ji ^ 01 LiJ 

^U^j! j>-\ jl oL^i ^ ocJgJl 3jlJ| jUaj jl* cJj ja Lfx^jj 
^j-^J 44i^V J>->y> ^ 4 Ji ja I4J (I ^ij^ J i>\±}\ 

^.jU ji l . ol d> VTt£ j^Jt oblAi! jJtf ^ ° 

^ aLJl j^VI oUiilj cLlTj iaJU-I ^ aJL^JI ayi ji^l c^Wl 
Ji - J jVl ^ jlllJub ^ 0 ^ix^ jJlJ ^Jl . Quensland ((-^V j^ j^)) 

^ ^5^1 J ^L^l j Li Jy t ^jLj jj>o ^^Lp jiJLIj ^xJl cLi ylaJl ^/^JLSj 

iiJlp jjlaJ ^bl- ^ ^jwaJl ^ Eosimias ((^Lcjjjl)) 01 ^ 

Myanmar (( jUlv)) ^ cjUI^JI ^ jol ^ ^ j (^1 ^ JlJj>. 
Amphipithecus ((^j^oj^^f)) c(LiU Burma L-j^) 

^ y Ji- ^ -jhsjJ-I L^>^3 OUSIS" Uj^j tPondaungia (( jtpr 
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^Ji ^ 4fLp J^JL. 44 ji 40 Jl ^ Ji oUSl^Jl iiL" Cfrjicflj 
d\ IS .4jUU auyiill oLSl&i ^ ({^UJI jUI)) J*^ br j#l ^^J! 
t(f jl) JJMjU ^ Siamopithecus ((^ j^j^.j^LwJl)) oLi iSLla 

yS>~ J-UJ LgJLj 2jJ J> 4^oJ jl ^ g ^Jl 4 L> yu L^jli OjCiJl ^ 

j^ l5 ^- L^»*l1p jtpUj^i t^L-Vlj ((2uUJl jL*Jl» oLI c^-J 

J . oLJ jJI ^ ( ^j>- LgJl ^ g ./? * J J ji J 4^liJt ^jA LUL> ^-J2J 

Jj^l j^jL^ Oli c((2uUJl 0L*Jl» aJ*>L. J| obJl&l dU" jl lii 

((3uUJl jLvJl)) o:> jii 4jJI Jl oL yLi-l ^ 4P Li J>\ c^Ji Jdlj 
jjjJI)) <t f IS c^JJi £jl Jl JojJI Jl i j*j ^UV* J^2jLJ! c^>- j^l ^ 
c£Aii cDuke University ((iijj^)) ^»Ur j<* Elwyn Simons ((y^^ 
JI >Ji JJJ Ja*u V Ujj .0 >JI ^ ^ j 1961 fU ^ ^1 

;(( Jw^>»)) J Li- 1 ^ L^ULf tOLJ JJ JL^ £J y> LgJl ^ jjl ^ j^ijl 4JlLlU 

ilJi J LgJl .4JL jVl ^ j>^aS\ Jl>- ^Jp frb j>r t\ ^^-^ jiSl L5 fi 
w-U Jl ^^ikJi jLjJ^j-JUJbJl y^JliJj yjl)) ^-m^* ^Jlail c^L^Jl 

ybj — jLdl ^JLp — JLLI Jj^LJI ^ ^lJLp jjb La jjL>o 01 ^SCc V 

L5 i^j LC. jlkaVl L$-ip JkgJ c2Lij yVl ^ ^wtJt Uj^ J! o-^ 1 u^J^ 1 
JLpLw JiJj . jL>w^Vl 2 lLJL5 } ^j>\+>H\ (i Lgjt JLj cj-^f L>*il 0 ^ajt> j^jJ 
U^i 4JI j^l oLLp cJlS' oJifc jl ^Lv^ljI ((jJj-o^u)) j 

AJLti^l a-jlaJ j J? LonS' C(* jJl Lgju jiS^ cJLS' L^Jl ^ jJ-^Vj t^j^ 
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c bjl cuitf uLbVl d&Jj. JbJl r UJl ^ ^Uj >j t l*LlJ ^p 

ul ^>w*Jt ^- bj Aj ^P 43 j ^ 4JLP C^Lii*' (^JJl j t4jV.> jiS^l Uj J . iJL* 

lily ((JjJ JJi\)) jl jacanas UlTUrl ^Lki 2lL>J( a, ^n/I ^ loiVl f U*p otf 

US' trotters 

olILJl j jl^Vl oly> ^p SUai 1 2LJi ji^Vt obUdl ^ O^jJ 
((J^w4)) I jA^) <uJi jJ)S\ OIS* cjUal^L; .c-^^i o ^Lai! I JLSl: cUL^ll 

iftL- ^p JojJr\ ^\ i> J JUl^I ^ji; Jl ^ - JiSfl - J jSM 
jiUJl ^ catarrhines ((^jUt^)) lij^JLl coLJ^L yiJl 

ajytfl ^P ((^jtfl&l)) JL^I ^jjC Jl dAiJ^ £>-^ US' t^JLaJl 

<_iLl^Sl olpt l5 1p J jj^li Lit Li* cojJ-I oL*J^Jl J j-s^l J,l SiiU 

^ Lp jj jC*S- ^Jjl jJ>cJ iJllft J^w>- j-LlJl jt->^>- j-k jt-^sJj . b^-o-^r L^Jw4 

L^u2ju l5 Ip jip JLi j .oJjlu LpI ^ii j^aj j tLgiLii^l r ((2uUJl oLJl)) 
l-jUJlU ^ui^ c^JJl c-^Jl) Jj jl? ci^j 1961 J iiyy^ ji jJl)) j J*i 
.oliU^Vt 2LJIS Jl ^1 uiUI <^Jj c(J/Vi ^LSli J ^ikdi jJLU Jl 
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jA\ l^Ju 3j^lkJl ^^Sn LgJ OlS'j cParapithecidae Ji ^ j ^JtOj 

cAJli!! aOJUJl U jlUJl ^ V> ^ JjJ (I j c JLLJi j 

OL* ^ I^jJ j cPropliopithecidae Jl ^ I j^V'j c^o^Vt 

JI ^ jJLJ *iSUJl oJla jl jt-p^Ji cOligopithecidae Jl cliJU 
y^j luj o^UJl oJla vJu^> j j Jij .Propliopithecidae 
Jbrji V ju* j^j cdiiK CJ*^*A c ^ ^ 

.luji dU; ^ ji >Ji yyi ^ j jJ 

J {JjS}\ ilJUJl *Lkpi aHl£\ f L. Jjl Apidium ((f jjJLjf)) 

^iUuiTl ^ L» Jjt 4jl j^Ll j ^Propliopithecidae Jl if oL~Jj 
^ ^pr Jjaij c 1908 f Ip J! jJJi £>r y w j . J^^l f ^1 oUj £j jj! 
lJ ycJ lJ ^ (^JJI Henry Fairfield Osborn (uOj j^jl j)* <Sj-*)) 
Apidium ((^^jJ fjt^h) ^ h J* Jij UJ ^Jl 
jj^JI)) cJlJuiTI c^j*iJ( ^ (^JJI JjV> ^l*Jt .phiomense 
Lfclp jlki j jj-^-l y j IpI jj^ c 1961 f Ip ((}> 

^JUUJl J^l ^1 ^Jj> cApidium moustafai ((ig l ik^* f jj^b) ^ 
ol jjbLt ^jjU ^jju j .oJuJbr 3J"}L- cJLS' I Jisj& j cAjc* 

^Jl 0 j^-s^il 0^ jiJl JlL* jJJ cJISj .(catarrhines) -^jyj (platyrhine) 
lJLS' ^jlp iJL^ j .jL>^Vl j ^ jjiJl u>j jii^ j clJI ^tl ajujI ^ 
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jt) lp yiJt 5 11 Jt^J ^ jL*il J* cOl> O^JbCU 

5 ^Sfl - Propliopithecidae Jl S jJ c^J- g; AJl jJI&I U 

^ dUJiS' j (Jyr cPropliopithecus ^oii _ ^lo>- 
Max (( ^ ^U) JliSfl oLtyLtl jlU J-i ^lil 0 ytfl Jlljl 

Zu yii-l ^ip *Ai OISj .Stuttgart y£» ^ y>j cSchlosser 

.((0 jj~*jl)) J,Ic2->Ij ^JLijl^^JL!l(Li2jl jlil)<Jbol> yLU^l^-^ 

40) 16 jt 15 — p^-' j£ Propliopithecus Jl J>h 

co jjUI ^ J 4~L> 4jSf CPropliopithecus *ULJl <uU 
o ^Ip j j^j L*J y ^ J*iJlj Lij 0^ JJl Pliopithecus ^ y 

cLjJIi 2d5UJi Jl ^^L) g;JJl cPropliopithecus J JJUil lJU^VI L.f 
Aegyptopithecus y>j «(y j^y^^i ^ lJLI^VI d\& 
J 4JU?UJl <. { j i ^ jj^fl J^y$\ *iAJi J^Ip j .zeuxis 

0 ^JL« <Jy*}\jj UV*^J 4j*>U (jjJ L» ^jljo Oj^J JjL* C^JL^ j^*JjSfl 

Aegyptopithecus Jl ^ip jik U LL^f 4j! ^^Jl ^^Ipj ^Ip 
^vaxJl ^ 3 J**^. ****** ^ cDawn Ape ((^UJi a yd l» ^ 

ji *j Oj^j ol J^>oj .((^ji:^)) *j ji> t jLi^Ji j ^ ji^J\ Oi^iii ^ 

Jiib ^Jl) J^r jSfl V^.j ' j^Vl a^L*. ^j^iJl Aegyptopithecus 

015" <U! J^j>J.I j^j .S^ilit-I yiJl ^JLp Sji L y2-iJl AJl^L«i j»J>eJ-l 
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wb-l ^1 ^ L^o^l ji^l JLia tOligopithecidae Jl iliKill iiJUJl l*f 
£>- jjj .Oligopithecus savagei OlSj c« jj tX^!» 

c Jaii S0>-(j dii ^Jip J^U- ^ aJI ui ycJt / J^>- . (fly>r 1 ,3) 
— Ljjt j^p c IgjtS iiJUJl Catopithecus -51 oLI jJj>*jJj 

^3 ^Jj ^ JJi c JjVl l*l*Jl l>L*JI oL UgjT (^g-MSUU ^JJ J c(( Ju^U)) J 
iJliA 01 L*S~ ,cJi^ ^Ip l) jJU (jy^.jl JS\ Jul* ^Lj^jj^I jv^jJI 

J) ^ ^ - (H-^ (i-^Ji US' . Ljj! jl c«il*Jl jLJl)) 

cUiVl l^I j Jlil! ^1 ^Vl Jbuj . JJ ^ L^T^ JjuJL <L>J^ Li ^Jl^r 

L^J ^ -/J ^la^ u3j-^> L^Jj 

4iJi^ ol JjtiJL ^k>J dJLS^ ((4jUJ1 jLJl)) olii ji jJu 
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AjIJjM <U*> Jl J jVl «^U)l uUJl)) OlP 
jl ?tL^Vi J-^p 2Lijt ^jlai L-ii') Aj ^kJl o j! yJl La UJb 

JjLS» Aiki La) ^j^j^iJI JJjJl j (?*L^Vl Up OjSO ol c-^j Li y lJl^ 
La Sj>Ip Ail lU£ 2LS^Ij Aj^kJl jil tUlill a^LJI j .(*L^Vl 

jjfcj ^(jpULLl ^ AiL>*ll olp j-*^>sil jf) Jjlii-lj Aj _^klJl y jJl L^Uj 
.(Jul AjL JJLL V cl^Ju llw^ pJLJl J* 2 ^ La J CC^J>tJi jl j-oJL^I ^ijj L^-^Jt 

^a toLJ jJl j jiaJ ^ o>Jl> Ji La tjlUtll J^**""* 0"°*^ ^ Ll^vJT 
DNA e/ 2 -^' '^1 ' y^*L AjLil^ aJUi^I 

J^^JL A^^iJ Ai yea Jl J^£> yS\ Lj^jC caJ-I jjty J* y^Vl ObjJUj 
oLbjJrl Aj L ^>>J La Ajjlia jS^pjy j LAS* jLXw* l3*>LJ aJ p-jJ jlT (jJJl 

0 ^*-=Ll AjjLla Uju cjLd! J~-^> Jlp ,c^L jilA aj Lj>>J Lc.a^^- aLI ^ 
jCwiiJl jibJl *uzJ platyrhine lLj^I ^lUll ^j^5 jl JLp c£jy)l 

^ j-jsJI ob ^^xJj .c~^ aju- o jJLa Jl jj>h (( u ~^jLLT)) 

jlUJl o^yj jCAiJl iUJl o^y JS" oL. C^-o^r (( AjLJI jLwJl)) Si ^iJ 
lilj . c*~JsLa ajl^j j jJLa 34 Jl Jl — ^Ip J^Lij — L^>ojL^>- ^ j l^LjOjU 
^J.Aj (^-^ (iLJt jl ^iwJ tAj yfcUiJl L^^ij j» LJl?-! 

jviJtJl Jjljl ^ tC^La AJL^ 0 jJLa (jJ^J Jl jJ5- JU-a j^l Jli ^LjjJ-l ibJl 

p - J 5 ^ 1 ^ L^ Lixj ji _ objJrl /^Jj c^^^ ^>cJ jS/l 
^jy l3>LoI jl ^^Ip aJLpS/I jiljj j >l5 ^jj^I ^vajJl jl jl Ja-^-l jl 
IS^j ^al Jl ^^kd^Vl jS> oJb^JI cLiyl ^ oLtJ Ji JbjJrl ^lUJl 

UJLa I JbJ V (JJLI3 jl jt-P^St ^^Ip j .aJLUI oLLJl J ji A^ji^Ll 
.J^ail jwoij ^ 1 La aJLaj oI LjIp j co jJbLl ^jlj aJU ^Lali 
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(jCJLiJl jlbJl Jl Lu*^ ^0 ((^USi OLJl)) y jl jJU c Jiibj 

k yb- ^jjU ccJ^ f Lp o ^1* jjy^j cAegyptopithecus h J^- p 

j j^i-t 02 J j LJ ^ lesser apes (( L5 LLJl ^)) 0t Ja Jiaij .(j^V 
^Lp j jl* jL± aJUJ Jl^ Jjl* great apes ((LJUl <b ^iJl)) cJ^aiJi 
Jlii . LJ ^ 7va>^ ^ - orangutans OLIp j jVl J U 



iLL .L> Ju ULp uv^jj JL>-Ij JL* 2Li yS r l UL*Jl ib yiJl ^p cJ j^il 

^Luj tJLJ^Ij ((^L^Jl)) Jjol t jwai cJ dJJi -buj tC^ flp 

.Lali J^kj j^kJl 

^ ^1 i}L*j .^Ui ^ J^Ji jbr JiSfl jt jl*. Jl f gjjd! 

j^J j .2Lj jjj-l LSCj ^.t >>^jVt j^aP olAfj j* -LSllJljj cLv-Tj 

U ^ro^o V 'dJL>- 7^ jl>-\ ^Jl 4JLJL5JI ^L»S r l dJJ^ 

jJui ^^Lp SiL^j dJUJlP U2^aS Lfjjd ^fcir> J J^^' iJ^ $ 

L5 l^> t JjV! jv^l^((2bl*J< JLJl)) o^j^JjIaJI JI ^kJt LJLp ^>cj 
.iJLA jli' U oLL) Jl y5 ^ cJaii jJLJl jv2*Jl j^j 

ju** jl\ jv2xJl Jl ^L-Vl ^j^j j^j cProconsul h £^ 
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^LM j*. ^ je5?i j* 



. C~s^« ^U- J jJL« ^JLp 4jt^ ^l>- j ijij^ J (J/ 4 ® j^il ^ $ Li j3>\ 

^aJl j^ojJI jJLm^JI ; Louis' cjLo^ 4j yiJ-l jJUL» c^*-o->- 
c j>*^Jl ^ yiJt f^ 5 " jj-* ^ - <S uy - 

<u^rl^ j j Ujlj tAjujV^ Ail ^L>f ^^Ip l5 *Sj: jtr j 4 Jji *J yl^ij ^1 j 

«2bliJl OL*Jl» ^5 Ji* jlS' 4j1 j^axj .^1 Jii (^U^Vl J-^LL.) 

<ii l5^^ ivilli^ U :> ^aJL If, .A jl^ <u£j j U L5IJ4 - 

p g sa*j jiij j jjVl y j c*yu jjjJl c^^L^JJl :2jjwbLl LL*J! S:> ylJ! 
t JjVl ■> ^JU? li OjSC jl J^i>Jl Proconsul y Ol 

.Lt J J Proconsul y 
^jJj tl909 flp ^ Ljl^ ^ proconsul y Jjf ciLx^l ^ o5j 
*JL* cJLS^ Lc.j j c^jjj 4 J^V' ^JLp Ljjj» tf^J LJ^- 

<J\) Ijlj jb 90 Jl j?- Oji oLS' c(oU 10 (J\) ^ jb j 

((J^aJjy.)) .jou^Jl ((^j3L*-SJl)) ^ c^l t(U >>-^L^40 

before (( J*a^1 JJ» 0 ^iJl oLjJ*>U ^ proconsul 

jLTj .((cjjJL^jJbU cJjJl vilii ^ UJLS. JIS" <^Jdl j^-VI >aj ^Consul 
((J^)) L5 ^^(( c jjjl^U))^jL^FoliesBe jL> Jji))c5^ 

^1 ((^jJLoJi)) jjlJ oUI 4iJb- t^jJ 01^ 4 1903 (*Lp ^ Consul 

jj^vaJl ^ L. Sj^jJl Jl tDryopithecus ((^ j^^hjj j^)) Jl L>1 
^%^xJl ou^aiu ((^jUJI jLJ!)) j^i 4 J^'j ^^J^' 
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cub cj j^j c 1 856 pip Lj y ^ <d aj yi>- J <J}\J^£\ f Jij . L^l j 

.jlUJt j>P^nilJl ^ cLLyt ^ ^JUalll ^il 

CljJiiL U Jb ^Jl CjLo.*.J| ^ Wtt^ t(!jLo~lU* 60) 

CjI ^2iJlj c^tf*^* c^-J^ i4 -* J> r' (j-* V*k 

cJlS* cjUIjJ-I tilt 01 U Luixi tojj: L« jtsl alplji cJLS" j .toJi^l 

US' .l3 jyoa ^ y pJlSI t jUlpjjVl ^ / Ji* jU*cJ^I ^Jl£ ^rjllJl ^Jal^J 

Ujljj bf ^jy^l <+^* liLL^t ^^Ip aJLS ^Jl LJJ cJLS* 

a^jSLijUlj)) Jlj tSivapithecus ((^-^LjLiJ)) Jl 0.5 y U 
IfljLj iKenyapithecus ((^jS^LlS')) Jlj tRamapithecus 

j^ wL* t^^V^ j*ll j^axJl ou^^ ^ C^lp ^1 - jUlpjjVl 

oLij^ ^ cJl^iSI L4 Jjl Ramapithecus ((^ j)) ^ y jlS* 
G. Edward ((js ^ jtj^i )) ^ cNepal JLJ J <>jij&*5\ j ^iJl 
c5 y-l aj ^i>- ^j^S ^1 ja j^Lj L^i ji^t jlS* aS^3 jl ^JJi 4Levvis 
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(Jtf-I ^ ^ jm«N ^ 



SliJ LJU» t David Pilbeam ((^L -ui^)) oJ^Jt I 1a <uilj j 
dUU^UJl JfClJl olS'xSi .((^li jU)) 4jcaUr ^ ya^U ^jip {t ^ u ^J J j 

Ub. ^ ji _ *}l JuL . (V) c3 ^ JS^ Ji* 01^ i jyUI (5 ^ ^lill 
JVai^VI f-frM OlSj ctt^ jSLijU j» :> ^ j^L, dJi yljJ ^/^^ 

oT ~j ^])) jip _ SjU^I ^ Jujl Jaii _ diSIS' ^vioJl j ytfl ^ J 

gi t Richard Leakey (( L5 ^J ■> jL£jj j» jJIj j^j t Louis Leakey ((^^ 

((^jSLljUIj)) ^ OlSj tKenyapithecus ((^jS^LlSV 
^ oil olS - . jJLi V . 4jl ^1 t^lp 0 ^1* yLs- X^J>- Ji jjxj Ramapithecus 

:> y 4^L> ((^ jX^Luff)) :> y (( jj j-o^-)) JLaipI tdJJi ^ )\ 
_ L>j j US' _ SjlS ^Ip <jI 4iJL>- 4J Ji£ i j c((^ jSLioU) j)) 

^4 ^wUJ _ oL ybLt tUip JilP) t jjjdoJl 0 jiJl oL^ JjIjI Jjj>- 

JLp ^SL^ ^cjjU ^ (j ijj \ jjO^Jl Ji j^J\ - <-~>LJy\ 
ujl Ju^ cu^Lp ^1 ^ j^SJl OLi tiJl^A l tr Jaii\ cJl^ litj g j%-^JJ 



4jo 
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tL*S j^) Allan Wilson ((Oj-JLj oVb) JS* aIp JUtt .ajjJ-I 
J> ilp) Vincent Sarich ((Jtu jL* c-. ^ i))j (aj 

JLo c-iLp Ji jLLit L^3>U jl (1* ^uJ c(( JVjJl )) Jtk>-\ lit U .Lb* 

^ iJufc 01 AjlJlJl ^ pLJLJI Jli Jij .^Lp ju*>U oLJ j£Sl ^^J -LSlllLj j 
clJ^o* j$\ 015^ blj .oy (j ^Lo-iOl JJjJl .sbjj c^^^c* (^i 
Lj^j 0 j! ^ ^ a5l Ramapithecus (<^j£~jUI j» 01 ^Jl j^i 
.(((^jiLo^Jl))j jwJl (jy. (*L*JL>VI J-i L« ^Jl ^^xj j^i cJbJL>*jJlj 

^JaJI j ^jtjUlj ^ jiJ ^LlT l£i ((^jJL; c 1976 f Ip ^ 

.jO^Jlj^ jiSl^jjUt viujlS'j c«V)K-^>- JLp^o aJ 01 
((^SLijUij)) ^ Sivapithecus ((^j^ijU-j)) ajUjJj 
OVI ^j^jj tLu-l ^ cj^jvtjJl o oLlj*>U ^ LgiLzj^l ^ \j 

cJlS' LjjI J-oJ>cii ^ ^ j t jJLJl L^j: <j\S jlSIJIj 
^JLLit j ^ jSt ^'ir IfrJl jJuj .^Vl cjyi 



242 



cOVIj .OUUjjVl ijjijifr* j£\4*rj$\ dJJi Otf-1982 ^ J^^j 
(((jyL*jJ\)) iL^ii ,y> O jJl>JI Ji l)ULp jjVl ^jy SJL^ai j! JLilxll .y* 

01 J*iJlj jJLj c<Jli cJjJl .OIAp jjSfi J**J <y ((^j£ljLLj)) 
((^ j5^lij fc ))^jy jtj c((^ j^.UJ))^jyj>o.4^((^j^^Ltl 

t((^j$LijUi j)) ^j^ii Aijbr ((^jS^Lu^)) :>jy 0 Of Jx^>til 0t 
Aj jJjVi A^o^jJt OwLgii ^S^iu LLJ )) _> Lgiy^yJ jJl>o <ul ^ixj lij* Oli 

.ouUjjVi 

((^ ^S^yU^)) 2o y : J^Vt JLp c~^U ^Jl oUjl j>Sl dills' 

.Gigantopithecus 
OUlpjjSflS^ ^ Gigantopithecus ((^ ^S^yi>^))<b y j^Jj 

.ia^wa ^Jljj J$L^ ^ 4^^aJl oLJjua)! ^ o-li* J jl jlj c 1935 
tOv^Jl ^ dragon teeth ((Cr^ O^J)) ^ te> cJLLiS'l ^ 1955 

JLSi .JbjiliJLA OlS'Uj^IaJb clg-u^jyw JJUai iiLlA oJlS' 



243 



jyj c(jb.i ^ JI yJ) fljtfl jLS- Jly>- Aij^ £JL jlS* ^JJl C((^^i 
,*->b_*>1j c4jj jJ-l *>*u j jit! I ^y O^U j I jjy ys^j j J jS\ jJ*> J -jj^ 9 lJu^J *tfcj 

^JL ol^l j^>t^ jlS* .c^JjLt OUlpjjSfl ^y oly ^^J- J'j^ 

({yj^^y L*^*-)) io y cJli" wild y-l ^^Lj <y j c j jS*jJl j»^e->- k-Jwaj 

y C~s^-^i>o 

L. Yeti Legend ((y; Sj jkJ» jl OjJjJI LJ y^ j!j .dUiS' ^ y-Vl 
Jj-UaJb yl jjb j j^ijjJLs^-)) yP AjjjJKJ y oL ^Ti y* 

jl yt tJjUU ijd* LjjI cVjJ JiVi S ^iil jl VI .dU V 

,0^j>- y cJljL» yj^JLj jjL>c^i-l 

^ jyJl ^J%J^ JLj y y~>> jj.1 ^vajJl <0 y jl jJLj JiVl ^^ip y>J j 
((.yblSlS yjXxJlS\j)) ^jy y*j cjcJl y*J . UaJ Uj t^JjyVl 

OjJbUl oL yJ-l jw?Lai^l L^jL^j tNakalipithecus nakayamai 
JI LpojU ^ yj .Kenya Lj^ y Nakali (( J^U)) y« ^2005 flp y 
'ur^ j*^ jva*Jl y-ljf y tCUja^ pip a-jU Jl y>- 

Ja*J jj Ujj .^Mj ((c5^iLoJJl)) yP *^Jjyit V cJUaajI ^jJi cJjJl 
OUjJl y« ((jL-J^l 4^JLJl)) Ouranopithecus ((<yj£~jljjVl)) S^yj 
o jJj>JI Lc.j ((^ jS^Jl j jVl)) jl j>- jl LfUaju ji ^^Jl cLS - 
U( 0 r^ j^l*Jl5'U)) yj AjLiiJi jL^Sfl jl Ui^ .((^y y^jLLJ)) 

great apes UUJl 5^ yJl cJlS' ^jjj* ^ j^h 

^Lp Jj^y cJir ct**>- c^y^ jva^Jl y <p yi« j 5 j ^>t>-lj 
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Jtf-I ^~*> J$\ jyui\ 



v r o_s> I^jLi^j ^-pj c4^ siamangs ((^L~*Jl)) j OjJr\ 5^ y JjJ ^1 
o^l LUil ^iJl ^j-<^4 c ^ ai^Jl Jij .lesser apes d L J^ j ^j^b) 
g£j3L*jJl libL.) Pan jL. ^ J~Li a-bu tJJUai Jl 

jjti jJlj t(U>- jL^jLiu^ L^fxJj jtibL*) Gorilla ^jyJlj t( ^jjj jJl 

o jj-s^ 1 - jLJVI U-i . 1^oj>J .(oJb-lj 4J}L*) Homo JjVl 
o j_L OwbLl yUl cue Jui c^aJjJI ^^pj .^>JlJ j Ajjijdl oLUJl 
^Ul LLJl io ^iJl ot> ^UipVI Jt J*c j>J j -^j-^ j^il ^v**^ Ju* cup j 

J *S ytll)) IjjUJI JL>- j Li ^SlLS J>*j Lu.oJalT 

Jju>«j c^JJl ^1 4^wjJb ^cll p-*^>- ^4 C^>OjdjJl A-^LJl 

^ lj^J-L» 450 J^lj^ 4jjUL« JjwJXa 1350 (jy. L» ^ jljo o^jJ-i 
V tfrlS'i jtsl LJl 4j?L^j J jii oli oil jJ-t ^ ^ryiJbi UU^j 
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OL*J^I jl : J jill Jip tL^Vl *U1p ^LpI .Lie y>^>- ajT jju> 

.Up -c5 >-> ^ ^ j 4c5 ji^Jl J- oli jill ^1 *J| yftl 

Jane Goodall (( Jb OW)) LUp ^p cUsjI U^^w? ^-J 

LjjjJlS' d\jj£>)) L)i jJLsti ^^tJ J tjjuUiJl 4jJlJcJ ^LLpI ^ £ jy*^ 

L. ol jiP ^LJl O^iJl J Rene Descartes «o j 

tgj J-s^l ji> ob yili j-* <p L^jJl! j j»Ml j oLjJdJl ^ JuJuJl of 

US' -dlli ^ ^^Jl JLp ^jbl ^tS^fl j .215 y£ olj^l ^1 ^>-l VI ^ : kt.,J 
01 -Noam Chomsky ((J>L^ (• jpU» ^3 j^JLiil aJI jUI 
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laJULPj cA3Jbj 2LPji^j jlSoty A^jLi^ ^Jal^J Li! COjjJb c iJUfe ^ju J 

^.Iks^; ol U .frLA^I jjjOij I^IS jjJUI *Vy> JiVi jl cAiJbU fr Jb 

^.WimJ V j>*J ( xJal^J U. ^LSJl ^JalwJ V JVI ^LjaJl 

oLjco^t ^ , t j .Mail i?^>ti> Loj-u c y>-L> ^L-sa!) 
Jii aJIS' j c^ijU jCuJl oy^i .^n^JlJ 2u .P?p aJLap 2lk^Jl (5 y£ 

Ljl Ju4 t AkUl oJlA JjU; JLLPj t(J > jV* IjU^Jl oLOiJi jS\ U>w?i 

T^r^-L Cjt-^J^J jiSCiJl J j^j co^ ^i-C. L« J^i .iJLfc dJL^ j ^^Ip jt 

aJJ J^aJ L. 1 1* ?1#>U ^ ^ ¥ J^l Up L. Jt j Uuf 

***** ** 
oL« 4jJU yl jlJ j) JjV Ail Uaj) ^ jUil j c(((^JjL^dJ!)) I j^'y 

.\£%J\ j ((^jjLaJJi)) jy. Jaj #J j 4j^u LlJ^ 4^J 01 Lu^ ll Vjj cLijf 4J^J 
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tpj&^laj 4-prj ^j-*J .((JJU]l oJ>jJL)) jl u-^j c^JLJl ^^tJ cLjj jiaJ jl 

o j>5ol Li ^iill 4iLL|» Jic ^AJi ^JLnJI jfi> lL^J jl c^^j 

yiy J}\ a^Juj Ju^r JLStJL ^l&l dJJJJ yl jIj j! v^jj cOLJ^Ij 

c j<Jf _^£JJ JjVt lJJLJI c^Jl! J>\ yi jl -ku Jaii j . 0j<jf 2 ta <>j> t ^>- JiCjfc 

.*i 

ciJ^p Lik^. dJLli 01S* -ill 

.jJLJl ^tj jL ^ ot^L? ^1 tlol jJ~\ ^ SLoU- yL-i L? $oj j-oaJl 

diS jy*)) ij Piltdown (( jjl-dL)) Ij*^ I jJl* j c 1912 ^ii 
^ ^ip oLj yii-l ^ ^4 ^1 ^ L j^Jl Jl ^Jl dj^l <~> Surrey 
JLoJ .jvxJl i3*>L*f jLg . ..to LIS* ^^LLJl ASCij ^i^s-o^- ^ *j>*i c^j jLjl 
\ jLf diiiij c^S" ^ IS Li jl£ jlS - Ail ^1 C<^J^> 2u^oj>- cJIS* 
^Uip ^1 lJLLiS"! ^ jip ^ ^^U— J*\p>\ j J^-io :> ^UL 

diJi J^lj^ C^>- o yJl a^JL) JL^Jr cJlS* A^^cJr) dJU^ jl ~ <_£ ^-1 

^ yiJl 4^Lj (jUl ^ jjt £4 ^1 j^VI 

Sir Arthur (( c^S J J)) cdiii I ^JJt ^1 jlS'aij 
cSir Grafton Eliot Smith «c^^ o^Jl jjiil ^r)) j^J\j cKeith 
jLS'j cSir Arthur Smith Woodward ((^j^^jj £~o~^ J J)) j 
1 j Joi\ j <-l£j^. j^ 5 ^ ^ J jj^>^ L* k. „^JL dili 

jj^k^ L« JbJL>tl]L lJUb jlS* JlSi iJJ — jiUJl ^ 2L,jjkljy»l j^Ikpl jS"" ^» 
c5 ^ jLJ! J j\ <j\ Jl jUI ((^jjb)) jl ^ .(^^ Jjl ysj VI AdLi^l 
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Jl^l Ujva* ^ y$\ ja 



|I ^^53 cjjJu^-I ((jijjb)) ^LJ! ^ oUl OlSj cLL ^ J^L* 

dJJi (JLp I j^Ilklj clS^j^l Henry Fairfield Osborn ((O j^jl aJJ ^ 
4^1^ jjjj tEoanthropus dawsoni ((J, j-*jb ^ y.jM » p-^ 1 <3 j^*^ 
US' ^Jb^L-i cDawn Man ((^UJl dL*J^I)) J) ^-JaiLi dawsoni 
3! jjb Jj>-1 cCharles Dawson ((0 j-^jb jJL£J» ^ ^SCiJ « Jj^jb)) 

.((0 jl^iL)) £fy>^J J-*^ 
oU jjJl ^^ju o ji^j uLoixJl ^jiA) ^liSj jl tdlb ^^Ji ls^J 
((J, j^v jb ^ ^.jjol )) ji jjJ ^ c^^ 1 j 1 ^ 1 cJi^> ^ 1953 flp gi 

oi^j flS c^JJl ^ OVI JLjSl J^Lto ^JUj Jb-I V j .L***^r bbj^U* 

t((c^^» j a(£~£)) J5* ol^ JiSii tlJbr ajj^ 2ipaiLi ^Jd; LiJlS - 
L&e /iC ji ^kJLij . (ApOiLl LjUjfl jllp oLJ-I aJ JLp c^JJl jlj^ j5\ 

h l)1 JJ» AjI^JI ^ Lli jJL ^Js- I ^JjSsj bl A jJlX-\ dilj f^PJb^xJ jl 

c Ljaj! oi-^jit j-^j . Lf^- O ji>t-J oli jJUtil J,l ((^ ^.Jj^l)) 

.Australopithecus africanus ((^y\^J>\ 
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Jl^z^ j J^jJI I y IJj (^jJi t Raymond Dart ((Ojb JUyrJj)) ^ju' 

jlS" Uj - ^ J jl ULc jJl ^ jlS'j t2U>~Jrl j ^>r jJl 

Jj-p aJI r^lu^V LilS" lJub jli* ^SJ j _ oi jJL^ ^j^- a Y^L*-* 

U(c5j3L^Jl)) (^Jl! ib ^il 2L^J Lfcyfr j J ^UJl Ijjb j! 
485 Jl J) J-^J IjJUl £j jjV* jl Jbu UJ cJt ^1 oLjJI c->- j3I j 

oJjfc J^r y t ((^L^iJl)) Jti S^y ^ .^UaJl Jl ^ jjJt ^UcJl J 

k.a.:«£ 4^Lp ((^jjL^Jl)) &2 y l)V ^A^^Jrl o j^'y |JL>- |JL*j SLUl 
\j*s*l*JA j Cj^xJl .^L*Vl J, J j^ 4 JJj £-* cLiii LaJU^j 

tj^jlA) l)V J cUajl U^ul^ua jlS* jowajl J ^>JlI li-A jl r^Lu^l 
Ikjtj iiL* jl Jl ((Ojb JU yjj)) jLil j t^i:.M< j ^ .JlL jlS' Ail 

((^LaJI ^jJ)) c^j-^ail 4^- j pJ*Jb-l Jl3 j c((^.jJrl ^^ill)) 

.(( jJu^Jl ^j^l)) j^L> toJb 4JI jUI (^JlSI 
JJ ^JjJ^I JjtiJL} j^j-Vli cl jdL^I ^ o^LJl (Jut jl j 

U JauJaJL jJUi c j^J (I ((^ j^j) Ji^h) 2Lkii ^ ^ jL*JLi .(( j jlJdL)) ^ 

jL^Jl j^^>- J^-^j Lo-^->- AjwU jl ^l^lil ^ y ^ j^>t>o ^* 4jJl! jl£* 
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JJ AiU^STt f <jt o Uajt 3 J . LJb ^ t v >^ ^ <jiLp Ji 4jf 
((^L) jj ^>yLi)) ^ j-v? jj *up ^ jJi j^Vt c^Jlj^Vl 3 

((Jjt^v- Jjjk)) 4jl^I>- ^ oIj yl^t Js iS il^Sft - Phillip Tobias 

UL» ojLipIj ^^Lil AilfC ((^ J>sLj\ ^ jJ i^l c 1953 ^ j 

^Lp (ju^L* Aj*}C J,l <jy <ju jljo - Uajl y C-Jj J,! J?\s- (( j^^aJt 
^ Jjt j j^J 2lUjil Oli jL>J.i cJtS" tO-Ja-* ^Lp J jJL« JL*j - C~Ja-* 

(( j j~Jl* jJUj^)) Jj! jlSj t((^ jJlSC (J Jxij^Jl jL-l)) 

^ ol* cJlS" Ji j .Ljj-jI gi 1974 ^ Donald Johanson 

((^Lil)) j! ((jkJl)) Jj yl! ((^liVl *l«-J! ^ 

CJl^j ((tJbt)) l3Uj51 ^1*- j .(( j j^Jlfc j^)) 

.!)) Aj yb- ji o oU jjJt j ^ o US' jb)) Aj ^iJl 

^»Ip J 1 *- 3,9 Jty^ ^ c^Lp A. afarensis (( u ^^jJ\ 

(i^^i J>\ J» - (( u ^jjJ\ j ((j^ ^LU J jJfl ((^ ^j)) cJlS* OS j 
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yuJl Ji* L^»Ji ^^tS* ^^Ip cJIS" lit L» j ^ Jlj/^i 
/S-i jf ^ ^j^j • jiJl Ji* L^»Ji <JLp L5 -^ cJlS* Lgjt jt t^jJ-l 
krjj cMary Leakey ((^s ^ e£ jL*)) o^rj t^j^d^t j ytfl c^Ll^*^ 
cJbVl J) cJli^ (( Lrr ^jyl .1)) 2j$5 flail jtfU Louis ((^rijl)) 

t Tanzania ((Ul>0) ^ Laetoli (( Jj%V)) ^ J,^ ^ alii 
dUi Ulkpl j tcu^ ftp djl* 3,6 Jlj^ c5 JJl :>U ^1 dJUi 

yJxJ! J±» Lploil ^> ^^Ip :la^- Jl>- JSv-^j w> Lgjt ^ Wd j 

ja JfcwO cJi-vai Jl U( L f^J J^~jJ ^ Jbjll uiLl^l f= Lif 
-b-l j cJ j ^ IgiJLjt* oVUu-V 0.50*1* JjpLa cJiVi ^^Ip JJUaiJl 
cUslJLp ^r>-VI L^ajc j tLL^j OlS* L^kxJ t^-*^ j j-* L«ifj • lII 
ikJUJl . aUUJt oiji^s^U ^j^W oL^tj ^ dii 4jjJ JiVl ^^Ip jt 
paranthropus ((^ jjjol jL>)) c^Li-l Lg— ^ Ji **JL£ cJlS" Lgjj. 

(Ji^j c^dJJ 1^1 JJljVi cJ^Vl .(zinjanthropus 

^jA^j 1 )) ^LliS'i ^ 44iLliT! / ^ Jj| 015" tArdipithecus 
Jjl 015" oij cLjJl ^ ciy^ 1 5 ^ Ardipithecus ramidus j 
5,8 Jj ^jj^t ^ JupI ^SO j cL ^aJ j»Lp j 4,4 Ajl- J jU 

cc^> ^Ip j)/^ 6 Jlj>- tdiii Orrorin (( 0 jjj jVb) L-i-J^I 
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(l^^UL)) Jbj tLuS" J*-b i2001 fl* ^ c3UuiS"Vt 11* 

4iLiu5~! 4^»Lp 7 jl 6 Jl j^. <uip LL.L- Sahelanthropus 
Sjj^Jli <.dOU- J ibr J^hj ^ iJUb 1 j ^2002 f U .sl^ 

SU-I Uj jj jl ^ (j\ jj V — LuJp Jb- ^Js-j -cJj-^^J 

homo spiens l£j*£-1i Jl homo habilis ^•M' oL*J)H ^) 

^^JU Jlj^ ^ cu^U ^ill caustralopithecines ((^^^tj^l JiJ)) 
J (LUp ^ (I jij) JlkJ Jlp J^iii L.I ' .cuib. 

<u*^j ^ Jjt jli - c5 JJi tHomo habilis ^yl^Jt lJL-J^I t ^dJl 
c^JLi))j John Napier ((job 0 <.Louis Leakey ((^SJ u^J^ ]) 
Olduvai «£ jj^r c^lijaJjf)) ^ 1964 fl* ^ Phillip Tobias ((^L-jJ 
*J jjUrcij V - I ((i^^^ 1 /^l)) 015" JLi j .Gorge 

uy qj 1 ^ atf M ^j^ 1 ^ ^ 015" ^ ^ . (Jb-l j l jU) jiIjls! 0%" 

J>- ^Jl)) c^Jdi t<u-J a ^LJu^ oUapl Jlij J j^JUL* 750 jt 600 Jl y>- 

4JL>-*}Ul joUib Ak-^ c4j Cj\jAj Ajj>t^Oj» cJli" 4_*UaP £(( JlJt li 

.dlii ol j:>i oJli" l$Jl jJ> c(L^Jl^; jSo: li^^Ul aj^>J~! ol jjsVO 
£j ^Sfl ^Jjco j^L 1,8 Ji J jVi ^IJLJI OLJ^I dUi pjU yo 

*jL^yJ\ ^\ ^sVl L)t VI .c-^ j 1,5 j 2,4 Jl j>- tju £jl V^j 
.oJb>-lj 4j*y^ ^ j^l Jl Lgjt j»L>Vl oJ^A JU'LJl JLi^ilj cCUPyJ Ji 
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((^^JLjU ^^iJl JLA)) UL^I L5 *~-J ((^-^ jJl jl*>h Ji* jJLj ^Jl ^JLiii 
L5 <^J ^Jt Jl ySfl ji&ti c£ >-Sfl j c Australopithecus habilis 

.Homo rudolfensis « u ~ t ~iJj.>jj j^j*)) 

Jl^-*Xo cjli ^stsJl 4JLJL- oLjIJb y j jJU 1^8 *i^»J 

Jiu I jilS" a^jJ' J J ^ .grade Erectus loJfc*JLI fcrj^l c^Lp 
d\£ LgJjl :c~>tf J^j ^ LgjlS'j jJJ i^-l^t cJtfj cuA^ 1 
JLi j . jUJUU 1 100 Jl y ^LJ cJtf" I4J ^^0! j c ><JUL- 900 Jl 

cJl^T Ji j cjUl JUJ^J ^jLfT cU jU>L* ^ c^u^ii^il 4>-jjJl r_y* ^JLjJ 

I jjlS" homo erectus ^L-Jii! jl ^jx-JIjJI j^L> Lu-j ^ g > : o *J ^jjAJi 
4iU^I £ J jf ^ aj j^-VI Ju>-I J IS* Jiij . Li y t j^Lp J j\ 

Peking OL-Jl)) ^5*—** o^j cjjj£jJI ^ oL^oup ^ jwail ^ 
j^L> — j»Lp jSLio I y Li jit ^ I jit jjJJI c-UjlaJI yUl j .Man 

cc^u 2^ ajlcJ^C J) jj» ^j>- \ ^>Ip j^Jt ^cj?l ji\ cHomo ergaster 
3 jpyJh 2iLT (5 jJ j .4JL jj^ SjCiJ oL*Jl J j! Ijjv^Lp ^Jl ^jju l£ 

. OLJ^I Syr jl SJLp- jll *J jVl -UJ jl 

^2003 

etuis' 

^^cUijI j^j^^l^jjJ Jl^Jiij .(Jb-tj j^)^Jiil o^CL^jJ^ jjL>^) V 
LgJlp I jilU j coJUJbr aJ*>L» U j£Ju&a UwLp j cUJu^>* J! 
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.Eosimias oLbi^l JJ coLJ^II j^kJ jLi*j o'u /uj 




! 



.((^ jjl5^ j\ ijSj^^jiJ)) aj jA>- 4(Dart o^b) Taung 4 
.((^^j jft .h h i(lsS Js^-\£S Ui^i jJ if iLaetoli « J -2 

.(l^jj) ((^ jjj)) yb- tCU-S - ^ a-jlLj jJI m^l^i jJ ^ jUj ^mj j!) Olduval « JlijjjJjl)) -3 
Millennium V^Vl J*r j) (( cr --^r tCU-S' ^ V^ 25 ^ vJ^Ldl /o j^ a jy&n) «£jtf» J%"» -4 

j)) c3j yU-l t^-> y*J} jpy^jjii j. t(Man 
.((^^ jjij:!)) J ^ jJI vjw-ldl jJ ^Jv) tKanapoi «c£ —5 
.((Ai^yw jip ^Ijjt iK^p&LjjJl j^t)) t(L^ ^ j$\ ^J^bll / jj j] *Ju^) Lothagam ~6 
j~J\)) i(L*£ ^ J^bli / £}\ j j j] Ju*) Allia -7 

A( iJ ^ij\ J» c(L~5" ^ L-ia-bil I i J^ij) Koobi For a ((»jj* ^.jS*)) -8 

t^jjO^I j J» t «L»bVS' J» t(Ja^-jVl ((Jil ji» &\>J\^jL* f^J j) Middle Awash ((ia^ jVI J^l jf)) -9 

.(^ jJ) ((^^i j& .h) t(U jjj J ajVj U^Ur iaJLJ^I J j^Vi Xpu>lby^ yr) Hadar «jbU» _ 10 
t(jL*jJ) ((^^j^^LiJ)) c(L?rjJjjjjtjSfl oLyU- ^oLtJl yaJl iixJl/cuJjij) Djurab *l^>w-.ll 

.(jiL.) ((^jSoJ .JLJt)) (j^> ^J^l) « Jl jiij^b j)) 



2j yU-l d> j^JJ jL. ^.U ^ :BPRP 
LuS" ^ W^J.) (Jl^I^II :CMK 
U jjj J ajV j ajwU^- OJL-j^ Jjvs^l «Xf*> :IHO 
•k^ jV» ((J>\ jh £>\>J ^ jjC^. :MARP 
U>- jjji jjtlVl oLyLt hil^\ yi\ J&jl :MPFT 

J\£>j>\ vJ^l^l :nmk 




t( ^Ja*il ((<Jbl)) t^UuVl j^r* S^IpI 




«lJbi)) J^lrfJ oU*Vl 3Lj% 6 to jSL* USL* ojUI 



■(fa 4 V' 



.<(lJbl» 2^^;,^ tabuVl tS M^-* S^UJ 



.((|JbJ)) l^^Jr oUj.Vl 



.((iJbl)) ^>w«Jr i^Lu.Vl to ^j^La 2Li^L* SjIpI 



cOy^-l tiUi ^Jj .Homo floresiensis (( u ^j JJ li OL-Jl)) ^1 
Uj^Lp JJl l$Jli*lj - LgJ| jt c microcephalic f IjiSfl Lp^ cJLT LgJi 

JlU ^1 J ^iJl jSo*. jf c JL*^ ^^J j^j JLU ^1) ^»Lp oJl tf^C 

^ SJu? oli Lgjt [t-f^aju (j^y^j U-^. . (Jericho ((U>*jjb) ^j-^fc 
JL5 jl 131 ^j50j ^1)1 L^jjU Jt bLi^l $Homo sapiens l£ 
Homo <ww2idt OLj^I aJL^j ^LJl ^it 
jLj! 2b 1 ylSl j>5l o j^ij ((Oi^. OL-Jl)) j y cerectus 

,<o jJLdl apj ^JL ^-^xj ^ 0|j cUjIj *>U^ di!3 

jsVl ^ j cdwarf elephant jLiSfl f I jit ^ lil* Jl£*t j 

JlSLil cJLaJ c OL^Vl ^/aju ^ ^1 Ui' .ia.^ jiil jj^r L /a*J J ji 

cJlS* Uj clJJ .jJI JLp (t^^Vl L^Wj 5 Sr-r^i J*\ y* 5 ^' ^ JJ^"' 
^ tljw-u- J>-L^ *M c Wrangle ((J4'j)) * jiyr <5 j* UaJ fljii iili* 

.dlJi JLp U5Ij ^li* Homo floresiensis(( (J ~^j^li OLJl» fOij 

.cu^ ^»Lp L-3^T4_^^- Jl jjlyu lit ^ jJl 4^UJt i I 

J,t ^^^uj Lg-^Iajuj c((AJtJj)) archaic ^1 4j:AiJi ^1 ^Vt 0 Jjt ^Js- J^ij 
c^^oJl .Homo heidelbergensis Jl Jt« L^pI^I 

L5 i5^j Lc. 4^ik^ C^-J Ugjt j>p tL^Jl jiaJl Jy- ^^i^J U iili^ jJlJ U.y 
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J^Lio L^jLp j-o^r J-*ai ^Jw^vJj dJ^ij tUuu l^Jaxu l$J jLi V 

^p-J Ji L^j jU ^ tHomo neanderthalensis ji t Neanderthals 
^jd^pj aJLJ Jul* (jjli^ J^>- 4 a I? : * ^ tj^^ Jj- 3 ^ c^JLS'j cLjjjj' 

2bco^o 0 JJljSfl jiJl *V>* 01 J dU .C pip ,jJl 
t^J y OL^ft US' Ajt 

^yjJl ^ l? Lp On^' ji c J^il tl^jJ jiSl ci-^ 

^^i t JUiJt ^ ^Lp Ji li ^LJ £j ySfl j^l oVj c^L^Vl p-^jj p-fc^ 
JJlJL£L*Ij LiliJLLCJ Jjfcl Ji« t ^oj^l jt yL&l (^ji I ^15* j^Jl ^ll 

^ ja \y\S ^\ J*\p\ Ji £j Jj J^t^l JlP iJU ^ 4ji £*! jJl J 

tjb>r jil ci^S L5 ^i!l J - f j^Jl ^Lp .^dJl J Jj jJJl yrJJli tOJcu 
0t ^J^i AjI jjfe ^iJl^Vt iJLfc JL^aiJl C-^jj cV^M-l oiLi-l y^Ua^ 
iil VI J>i\ b jj Utj^ iJbl (S J cl-^Jj^Ij ^LkJi jJi ^Lp t j^j 
L^Jl c^Ip JSwJ^j coLJ ^Jl (Jj^jj aS* yw ^ o jJ L^i^ jl Ljau ^* OLf 

jj>tJ$\ ^J-P jlii) j c^^jJLl ajlii^*>U oLpjl^ _ L^jli Jj>- J$ - JjJj 



264 



Uj Jaj d jJ^ju Lil SUM jlS ^Ip SLi jlUJl JjLi jiSl j .^xJaJl aiJU- i 

.4jjval*Jl JJs> c^j jl^LiJl jvaxJl ^jJLj I j-o-^J 

cL> oJl C^jl ^ kjJj' J! Vjl -Cro-Magnons ay ysr^jj?)) 
JLp (( JUjJLlJ jUj})) aJ^L- ^4 Jl L>- I jJ^Ip ^1 ^Jju dUi 

.j^ Jlj^- U. \^j\j^J\ AjiS j£> Lai . 4JL»j 0> oJll JiSfl 

c((JUjJJU jLJl))j^ ^i! I y\£ {{y y>r^j ^))Ji jl jjj^l £ j3l 

(5 _y Vt J^-Jt ^ JJ^ 4-<J A>-jJ Y ^> Jj jL^l LoJLj Cj%-Aj^jLL? 

Ji . ^iSfl - ((jJj^UjjS')) *J*>L- Jl ^ Cj^fJLj £jjJt ^Lp 

diij ^^Lp *U) j^p yi\ jil* d\ dj j+A-^pLi} .(( J Uj jllJ)) Jl ^JLpcJ^il 
oI>jAj. U(J^jJl)U)) oL> OVI L* JS* Joj*j dUJtf fcb>rl$j ji 4^150 
01 ^^Or US' 4^.51 jil ^ .^Lojjfc*>U a jw» o ^So tUo U-i jLoi» 
cGigantopithecus ((^ jS^yJU^b) 4~*-i> ^ esr^' 

L^j^j Wotan « jPjfoj Thor (( j j^)) - Ljjj) JUiu u^- 
4^j^aJl 4^JVI dlL" tSL^Ul (( JUjJLlj)) <J%J * :rt *-d o J>\i h\±c.d j& ol - 

(j^j-dJ! jj**!^-! £^r^ - <^ <_ill jywjl s-laj i-u - ^J^lLl L« cJ*j 

iS OjJJ 0^ *LjI _ 0 J,^ wluj . ^Pljjjl 4i yv- 

7- j-^j^ jJJi j£b JLaJU c^Ij J^kj ipljjJl 5i ^ ^jLoJT.jcJl >li _ 
Oc^ ci^TS Jl lijyti! JJll ^JlSI ^jjU ^ US' .c^^Vt J>—Jl ^ 

(JLp ancient ((^a5» 2^15" jik; LJli tSijjj-l ^ j c^JJi L.t 
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Lf^Oj tijyiJl Altai j clik^ U~*> (((COS)) .ItLf Li** 

.((I Jul)) 4j yL>- tL>ejjLj JjJLo 
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?Jj&1iUj((Lb»))U 

JijT.jv^J lili : ybj ca jij. a- ^ VjLJ *3L* op cLucy ((^ y» 

? J,J (j^*^ J C*>Ltv? aSs-o^; ^*-m^I Jp«-*^jl 

J^Ucil ciili H(IJb!)) ^JL>r Jjt . djj>r)) Jsl^j I ill 

ojj^aJl o jXi^)) ;*>Ij15-(( jJLojj! » 4jc«L>sj ^^Jbil ^tjjlrll <_Jl>*i^ ^>*j>*ill 

L5 > e jjwi]| Jw? ^1 oL .^Ijujl^VI ^ fr^io _LJ lilij ?UaJ ((jJLLl)) LjJLp 

JLp jltf c^oJt _ jyujVl fl jpVi ((o jji^Jl y» 

. ((^j^jSH s^t^ ^ryw^ ^5" joU l3 ;4jL> ol yLi-l 
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£*>\£\ j jH\ JjIjUULJ yiJl^-Ll^jJl iXJ^jyr^- ^ lie. ((Ix))) <i^>\S - 

oLl« cjI yLi S^ly jj* I ySJ? j t^-jiJiPjj^l oUlSsJl J,Lc« ^^U? dii 
LLL Jl ^-JL j .^Aiil ^ JbJbJl OljJbr JLp 21* ^id! a^«UJ! JJL- ^Jl 

^ S JL>-! j JLjJ (.XuL* L^-j Jl5* l)I J j-aJI Luxjt c jL^j>-L JjL^iJl 
Sjl>-I j L$j! US' cOVI ^ jlUJl ^ L$iLiuxSl f ^dl oLyii-l J^ii 

jSLto AJTJi ((IJbl)) Jl*J . jj^ajJl ^ C^JuiSl ^Jt aUaJI oIj ybU jjipl 
^vaxJl J.^"^ ^ i£\ c^Lp j jJU (jyujlj 4*^* J, I La cc^^Lp jjP 
4JU- ^ cJlS* Jul C jv£2JtIi ^ 4jTJLiJl OIS ji>dl J,l 4^ujL j . ^^L^jj^I 

Lg^lJlIa^l S^^jj ^vbuJl L^l^Ljfc i j cl gfea>» 4JL ^ C^>- ^ 4juI j 

UajJl Jajj c j yiJl j*>U^ J ^ JL>- y cJlS - US' cLj Juo^xii ^^likJl 
t J Li- 1 JjjL LijfeJu* L^ j^l ^js>- IJla Ji* ^^>-j jl JuV 

Lgi^l j U^jJij (jSsj: d-> c lJ^>^» ^ L-3Uail L^j ^^uj ji LgJ 1 j JLii OLT 

LjjI jJ> ;oj>otil Jla JwLj La jjbj c^iUJi ttjO^ ^1 j^Jl (^Jui ^JlP 

.(( jJL jl)) <Ji>w» ^ UU- cuii^ 
tLj Ja^ ^1 ^1 jjVl ^ ^-J (IJbl) J ji^l tJUb oLi c^JLaJ Ll SfLio^l j 

^j! cLj! j L5" j . Lih* ^JLp ^ jJaJl s;liJl Lc.j 4j^Lc j t^li-l L«Llij 
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jL^Vl ^ ^ 0 j& U olp coLJlfsJl [Aju ^ Lf-iiAj j cJaii 

dJJu ^ ji^Jl o! IS c^Lxi] ^^p Jl£ *JLa j . jji ji aLIS* OUJ jl 

t^L^U 0 j3j Lg-iL cJuaI3 tO jXll OL* ^ixil Lai .LaLf 43 j yc« j^P ^1 ^^'1 

*Uip J*>- ^jtfl cci A^lj j^^^i jj| ol ^>*iJl jy 7i^-> o^l/j 
cL* Lp jll^jLiJU L^u jbuJi c^iil^- o*>*uIp jl>^Jol j y>-jju oIj ybi-l 
j-* Lprt >r Jt . (((Jul)) JjJj .(^ j-W jSLio O^Ul*i jb ^-ty l*t 

^^^^J t^jlli ^^ip o j*>U j . Uajl i-LiwVl oL> jl^ j JL~>dJ ^^Ip Uajl LjJ 

^2i) (.Loju Lg-Jaxj ^ iJLLJl JS" 
}?[JlX\ f Xai cJjtiJLj !>o^ JI*j (lJul) (( J~^)) ja ^e>\ j&\ J 

J*>U- Li^t JuJl£ UjlpL-I L5 iS^j U Jloj^ ajf JI 4iL>\ coLJ^II 
^L^jI J^UcillJub UopUo jl5j .oLJ^I <L p Lp o o^ajcli jj-^J| 

^jj^ 1 C-^UJl Ol 41oj2^ La JLP Vjl O^lij dJJJJ 



oV>LJt 15* jLiui UL> c^JliJl ^ cj^ki ^1 archaic primates 
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^L^j adapiforms ((j^jj-ijbb) 2j*)L- dJJi ^. Ji4 l*^ 

jj)fl ^vaxll ^ W^Jj^ J! -omomyids (ijt^ ^V')) 

((^jj^j^S^b) *JL^3 ((jjO^^-Vl)) J*-5J of ^j^il - 

otpj^>*ll o ^ls» Jij .((^ ycs^Jl ^^lil oU jJ~l jl microchoerids 
Oj jli^l Jlj^Vj C^^^jJ^I Ts^xil J*}U- o-bU 

Sstrepsirhines ((^^j^j jLJ)) Ji* i^Lx^j^Jl 

. AJLdl 2j%-Jt L»l . JUL j j^J j OjJwaJl 2JLJJI o yiJl j jw-t^l j ^ jj jJi j 
.anthropoids kUJl jLJl 4J*>L» -j^JI 

*}%J\ >Vi J! ^ a^L. JfT ^ ^ 

.olj jLil ^ tl ^>-l ^-LkiT L^p 2uL>-^li ^Ig.jp jJj 

^ 4P ^x>3f Jb*>\i . L»LC (jJaJ y> jQAa ^Jl-L^Jl J aJLs^J! L» j g a « JLjJ 

Sjj-aj IjlAl iJl* J-JaJ V ^Jaib j^J j .frLjVb tbVl iaJ^j Ui* ULc 

LiJL- 4P ^-o-4 J Dt tj^-t V ^jI cUlajt clJL>- ^-s^^ jJl ^ j . 4.4 tbjj 

(I) J JaJ^j ^3 cbwb? j^J j .LgJLS cu^Lp bi VI l$ >-l 4p^oj>«I 
j SjCij (^j) J JJ J^Ip (I) jj^j Jli j c^) J jJL>*ilj 
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jy£ Jjtij - £- L^t 0 ^ joL! ci LajJ j-*Vl -ijjj ^>-l f-^i ijLft J 
V iJLji c*i> Ji-I otjj^JJ li^L-t cJlS* (( j jjlrfbl)) jl _ t L>-Vl ^UIp ^ 
col j j-oJ Jl cJ j£ ^ ((y jjjLobl)) 4J*>L- oli JS* jl c^-JaJb <. i jju 
rj* oLtJ Ji L^sx>j>- jl jjfc (j^ly^Vt j^N> j . I JLJL>- b*5lS* j5LiJ ^1 
oJU^i j AjLs^3 Jl L^LjfL L p5\ (,^J^LJ^\ Ojow? oJL?-lj <p 

L3li jjjLjbl)) o jJj*JI Ji cj! jj^UI jl LJi bi cdUJJ .Jaii 
.jj^JJt yS UL- jl^((j^ jjjL;bl)) 2lL^i^ Jali Lb- 1 j jl JxiJb 
Jj^w jl jJJ Lb! Jl I ^ j cL$JL* Jb-I j ^1 ^Jb^ jl J^l^il jj> 4j\ jS> 

<bJb>*il \& y>j>X\ jl ?^>- y L^U. cJUlS^I l-Lou JljL« obyi^l 
^ Uyi- ^ OS coljj^JJl u^Sfl j fVl C~L^ ^11 ((j^jjjL;bl)) 
J^ly^l ^ ^1 ^ 4i\ jJLo c^i ^ SjMpj .^Vl Jl J^JI 
Jjl jj^> L^v^r <j> ^ ^ L^Jli cJj j^j Ijl- (( y jjjLjbl)) 
col jyJ> Jl ((j^ jy^bl))^j^^^Li3^lapl cJ j£ U^i .cjI jj^UI 

.(( jjjL>bl)) 4_!*>L* j-*-* 9 ^ j-qj>*-U aJL c-it 
Ja-J y L^Sl c(( j^jjjLjbl)) 4J*>L- J5" 4jy L^lc L. Jjail Juc cdiSJii 
oljj-^JJl ^^Ip -kii jv^xSj c J^lj i^jiJL^ ^ tljisZ j coljj-^JLSb LiJjLULJjl 
.d^LS^I ^ j cJl dLip dJb^l j J— i jvaiL LJi* Lie jji-jbi)) j 
JbJ . IjJl lii ^1 . ((j^j^bf )) ^ U jl ^p^Jl L£Lc V U-ljj 
jl. Jjiw JSLio- ft lp^l LJl^.Li c Jr 4Jl S^y J^J iJjLill ejLLJl 
L^jOJ jli' (JJ ja cu^Lp ^1 jJLSJlS' ji\ ((y j y^bl)) aJ*>U 
aJ^U jl J yJl jSo: t(t J .olj^UJl 3 y-^l ^ ^ ^ JiVl 

.4iJjJl cjLp j^J.1 ^ ol jyJA\ j ((y j^.bl)) 
y-*)l\ {j* j>Sl Lo^-u oJu>-lj c jLiLiJo jlip Lj jJ j L«Jjjls 
j^j>^Jl! Ijl?-I j LiL- Lu- jpVI <p j-co^il 4ji Jl^vi Jk. 
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5j jjmIi iiU-i 



<p j^>txJJ 

CjLj ybU ^ j^La j j ^rji V ^ £*l jil j ?oLJ jJl <L c Lp 

oi5 ^uii jr oi dUi j t j^Vi oJLj^ j 4P JjtiJ\j ^((oUjl)) 

p&ZAj £jLs^* ojjL^ 

^ v t^ii^n ^1 >i ji o^j -lH 1 ^ l ^ ^ 

cj^?^l iJ jwJ ^p L^JlJu ^p jidl V yil! oLp j^j>J,I JS' 01 
OLJl)) 2j^>L- 01 ^ pa cjL jJLiJ 01 cUa) jiS^I j .((b^)) 
^JuJi jiUJl o^yj J^aJri jiUJl o^y of j c J-^Vl o-U^ j *p ((ajUJI 
Ji j . (( jjJl )) J <u^iJ cJiJLJl ^ Lgjt-s^r oLiJ JlS cULjJ! yiJlj 

^Ji -ob ^.kJi csJb-i ^^Jj tOiSo:.^ oLjKJl 
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?Jj&bUj(<lJbJ))U 



J^°. oLli JuJutl jiLsJl ib J> 01 - ^^Li! J> oML* cJlS" 
(j^j oLgjLtoJl 01 j ccJjjIi^- ((^Lo^ j yj) olL» ^ c^c^lSJ^ ^it*Ji oLp j-*-^ 
^»j>- jl JLo clfrLj t-jjLiJl ^>c-jj C-JlS" jibJl ioyj ^cJLill jiLsJt 02 y 

.0 ^S^jiJl oJu Jab J ol jJsaJt 

LfrJaxj J,l 3i j yd! C-w-Jl oLp j^>j>til dill ^^o^j i^JljS" ^w? jj jl CjIj ^JajJl 

oLp ^>cii (jij ^"V^ oLp j-o^ib ((kUJl jL^I)) 02 y -kJ ^ ^JlS 

?yLJl cUj ^li-l J" 0 -^ 
tarsier (( w> ^)) <£u^ ^W 3 ^ 
((j^^)) \s>y>Jrj ((kUJl OL-J})) <b y ^pj^3t 0t hypothesis 

omomyid hypothesis ((~^» ^Sfl w> y» ^ • « ^ 
JbjJ LoJLj .((jjJl^ j^Vb) 2lJL^ i^Jj oLiJ ((AjUJI jLwJI)) io y 01 

jva>o ^dJt olLw 01 adapiforms hypothesis ((>« j^v.l^ j)) 
i*ju\ J\ Lj? yiJl £j>r y jy>. ^ .adapids (( jJLibSfl)) il^L- U jlSC 

b y 01S* jLJ\ 01 eosimias hypothesis ((^Wtjj^! y» 
j^xj 01 ^Jfli^J ^_Jj-p" o ^Jj . L-^j! ^ ^Lp ^Jl jjV^ jv2jl!I oL^Jj 

Ji-ojij ?jv-^L>- J^-^°. Lj-^i <— ^ j-^SH jll?>xJ ^.J^ J VoL> jJaJi jjij 4j>b^3 
tOb ybLt J>^- ^ 215" dOLJ ^Lp j^ixJl ^ dUJb f LaJI J-^t Jb-I 
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jL~J| ^yl.j<?o\J UJ^p J^j>J! «] jlill <jJLjl Jl lJ yell ^k: 



dJJiJ t QliLiA jlip ((IjUdl jLJl)) ib J j jy* is J d\ (( p)) 
jj* oL^ ctiirx jt jyo c i] lJlLJI U^p j£c„ h (j\ jli 
yLU j^S* JLp ^Vl lilj c((4jUJI jLJl)) S^yj « jw. b y 

S^j^ A>^l j OL^ (.jt Ljj yiji jt jj^ ciaii (( jwjj^i)) y Jl ^SX) 
JS\ ((4jUJ| jUJl)) JjuJL A^JuJ Aj yU-l oLo^ OJl^ jt) C((4jUJl jUJl)) 

JLLa LiL. ^»>L| jJUL" jip c Jl ^Vl ^ JU- (jl o 5 ^^ ^ 

((jj-^j^b) A^ ^OS J ^ ^ tJj^ tili tt£ 3i Jaj l-^r i-^U- 

J-j-o^J C<U~ii cJjII ^ AJ^Jj c((4jUJ| jLjl)) dJJJ^ A^j Ci^L-^Vl jdJt, .i 

modern cujOjtl ^ ^SoJl j yS\ J±* jL>^Vl <jy. ^rj^l a^L^ 

jl jXaII Jji?^il dJJi jl J^i jl lil* uyo t spider monkey 

Ail .((4jUJI jLJl)) j ({jum pi)) ^ J jLill oiJLJLj aU> li jj£j 

XJi cJ ^Jl cAJIi jj jLSil ^JjJLJl j ^ jl ^S^C V 4jf ^w?l j\ 

jl c r ^j tjUa^Lj .Lli 0^ obfl Jl ij*] br cj^kJl ^ 
JljUj tAJj^il Jibi^jj clJLS' JSLio LjIju jfcAjil i3 JLtll UiJLJl 
cci >-t v^^O^J -^^-Vl Jb-t Jl jjkj jl JLp _ Lyblt JiVl JLp-Ij^IS 
jl J jZj jt ^Jal^J cjlill ^JLp .^yu^ Ijf j£\ LJlJU jjS^j Vt c^^j 
Jl j^kJl JLp Sj^IS c2b>Jl a^UI ^ tcJl^ Vl-Ul oLJ^ ^ 

jl5* tgJL* j5J jt Jl I^Jai j^Jj t ((4jLiJl jUJl)) S^yj ((jw jdl)) o:y^ 
^UJI oL^Jl jt £\ j}\ j .olj^JL5l Jl Jj> Sj^lS cJlT tLtjJ 
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g;I Jl jUo V (jJJi £yJl dJUi ^ OjS^ c^S yll ^ 

((AjljJl 0L*Jj)) o^^ij ((^^Jl)) o:> y jjyi LjI^I 2y>rj o ^ J 
^^lp cJijU ^1 Lfpi jit <jaj ^Jl c((^L*-^jjJl)) ^^ju 

5jj^2j 4((4jUJ) 0L*Jl» 3j> yL <u£t jJlJ 01 Ji (( 1$ ji J-J toLJ-l JlJ 
-^^Li ^rj ■(5>Vl(( Lr i^>.l))^tj oljj^iJl^ jjSl 

Reginald Innes ((iJjS'jj lJ »~j\ JlJIj^j)) ^Ikj^Jl ^1 ^Lp US' 
0Uj1» ja JS* ^Ju\j LUl oLLiJl Oji —1918 flp J Pocock 
cJijij Li*Jl oLUJl 01 o^ <-j±£ ^ d\ Oy^-!^^ 4 OIjJ-j (( jy 

0UJl» <^jJ ^il yJj .ULc joil^tf- to IS" t$JUyj oljj^JLSl 
citi^^ll) jJiJ ^^Lp ^Ljj .4i ^ Lip oLL^ j 4iL>. lJ jjl ((j^ j^I)) j 
L^ip jikj j£\ iJo*\j 4P ^ OLp j^j>J,i ^-oJ^r 01 V y*-* j-^ 
.simple noses ((aL^JI ciySfl)) ^jjJj chaplorhines ((^UjjLU)) 
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Jl LU!l ujJI J}^ ^^J^jl ^Sn y Jb ^ ^j^f 
J">U- ^ ^ j^Jla Jcl^ j}\ \1* ,^J}\ olL* Jaconson>s organ 
.((oJi*» li jJl)) ^lxj (5 JJl cstrepsirhines ((^r^frf j^l)) ^Ik^ 

^....J aJLL? ci^Lwj Jt yLtil LgJli cJJLSt oL^- ^Ip LaJLpL-J o^^Jf <j^pI IgJj 
j Jjl4 coLjwiiJl ^ oMju a^?L>- tuyJl ^N-* ^ ^r^"^ 
OL-Jl)) is Ji .-kkiJl Ji* L^ip & jJaJl ^t^jj Ujllp ^<JJ £j JS" 

aJj^Ji jj^JI ,t^U jyJl jf dJJi il»LJl JI ((ajUJI 

lili j^Jj cJ?L*Jl JLi^i^ (( <b J cJtS" jlSIiJLjj ,l?L*Jl 

Jui ((2bljJl jLJl)) So j^j^l S^y ^p j-<^ £ j^tll .JJlJI j! Ji ^jju 
jL>sjLj c 45"^Li^ ^ y^l Lj j . ^tvip Jl c-^*-J^> jl JJ J^L^Jl JjulSL 
jyliJ J J^p Sj^li oLJ ^Jl ^ Ijbr JJ3 iSLa c^ijjjl J^UJl 
^^Jl ^ip- (( jw» j^t» ib y oUj! dJJj cL^j ((^)) 

. , jr J^l JSL^I ^4jUJ^jI— ( ^l1« J^Aj — LJJlaU JLSi cl j^lj . jLJ^I 
LJip Ll J^Ai (( j^l)) J <J Jy^^ ^ ^ Cfi 

j>xj>^\ villi J^ju V j .((4jIjJ1 jL-Jl)) o^y ^ cO^r^' ^Pr^ V^i J cJ^C« 

c((jjJL* j^Vl)) 0 |j c UiiJ 

'^Laa.u Ipy Lj^ ((j^oj ^jLjbl))j ((^. u g-jj^l)) JJL^i JSLiJ Ujlj 

<■ 
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j jj^ oVl j*-gjtll> ^Lj^Vl ^Uip jja** ^^sJj c3J ji** Aj ^lajJl oJufc JjJ 
lJ^UVI l)! J*J>JJ j^i .2LJ(JU 2JI>- ^ )\ cjuVl Jby c JliLl J^o J^i 

0L*oJ))j (( jw» j^St)) ob'lS" 01 Jw^j^j jji l^jjJ cJl^ 2LiLJl 

JjJ V tj^v L« cUjj . J./?i:.« 2LiUrl If* ((4jUJI 

LjjJ jli tpj j^j .4ik^ ^Lkp ^ jv^Lp o^>- cUii£- *>\5o Jl>o 

^J^Jb J-w*Ij ((jw^^Jl)) 0: y jl 0 _ >r 5s-ij yjJl (JLj . J5\JUj LgJLP 

((^ j^jVb) 2j*>Lw j (( jw jdb) j ((ajUJI OLJl)) 5^ J 01 dJJi ^ j c((2uUJi 
0I» :a5Ujj ((Phillip Gingerich)) {(J^y*^ J^i o^J 



277 



ur aju Oli ttiJLSi /^p V-Ajj .(((^UJl OL~Jj) ib y L^jlj 2L^l>- aS^Ip 
J^>- c^j^U^ J^~*°. ((jy j^)) ^ cJlS* Lo^ jJLj el yaJ-l dJJLj 

((jjlj^^-jJl)) ^JLygJ Jl 4(J^-jtU /jij^ ^ji y^^- I g sAxj Jtr°^ 

L^iUj^l ^ ^Jl) VjjjVl «>JU j^jVb) 4((Necrolemur» 
l£ JSLJl 2^Jip ^Ucill c£ y c(LJyL ((^j j^")) b> ^ JjVt o j-JJ 

. oj^Aiil oUl^Jl ^ L.Lc 4iJb^ JbJ ^Jl c((2jUJt OLJl)) <b y 

rr jjjLjhf)) Z~J* ji -3 

jLJi)) !b y jt ^JJ lL-^ 40wLio UOjjj j o ^xijl oJlfc (( (J £J ^>*jlj>-)) Jj2jL 

Lp y ((AjUJI jLJI)) Jb y JLsJ t^uiLJl /^JL^J yiil ^pSoJl ^^ip AjU ^ 

ja \f 4aJU~I oIa .(( jw. (( jjju j^jVb) ^ L.Uf Mvaii^ 
UiTj .4jUJJ JbJ ((j^jjijbi)) AJLwai Oli cjJJi pJ> J\ ^J&j 

aLs^ *5 jL^Jj .(( jJLjbVt)) <Ls^jj J ^JJ^^ ^ J ^'j 

tnotharctids (( jtfyJt)) ^* oLL^aJl ^^Jl ^ «4jUJt OLJl)) 
^-J jJJi 01 J\j- I (( j^jjjLjbVl)) aJ*>LJ aJLlJI ^iJl i! 
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?Jj&bUj<<U1))U 



o jy*> t((4jUll OL^Jl)) Jo y ^aJ 4JLLJI £>\ yi\ j j^JJl ^ IjuU 

jvil 0 j^li t(( JjJl^ jSfb) ^ 1*1 . jiJi JJU 

cnotharctus ((^^ «J^jjhv>%) 4U*Jl ^ JLLJl 

U(4jUJ| jLJl)) ib y aJ*>L* ^ JUM ^ Li' to j%Jf oJ^»l j A^Jip ^ j^So 

^ ^>-J 4<J^©Ji*Jl J~^Li L)j^ C LoJ>tlLa ^LLuJI tilill 0j5\J C*~J>- 

.(( jj~L^ jVh) <1jLp ^ yu^l e^UV! 0 j5J Uj^j to ob j ^ 

tUj>«-^ j>Sl c_jLjI L^j jJ cJl^ t^j-^ j^^Jl js^*Ji t(j^ l^*>t^l 01 
,(li>Jb- ! j^k; cJlS" 0 jocsJl s^LyVl diL" ji <^ l£ 'o j^^I ob ^aJI Ji- 

(t^ > J^- S ja&l JJUi ^ JUJbJl Ji. diii ^ L^i* 

LJb Jj^j c^iJl ^jJl ^ j t~ L>v>j>- I^JLp j-Ja-'J V ^LLiLl jjjj 01 

Ljj j^^iJ 4-0^ ^j) paraconid ((AlLLlil aJjJ-I)) j 

.((4jUJ| OL-Jl)) 0^ y Lg -a; jJaifj oLS 

c^^J J^'j^J' tJJ-1 IIa -Up 4jLLiJ| jl oiS^ V 

^^$1 ojj-^lj t((4jUJl OL-Jl)) o^y j>5l J^Jto ((j^jjjLjbVb) 
Ujlj t^ L k;,..*.* 0 ((jjJ^4j--Vb) <_-^it5l S-oJiPj .((jjJL^j^jVl)) 
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5i jJuHk\ iii^l 



JJLSj 01 ^U^jj t jvSl J^°. lS-^I iwJLwJl ((j^j^L>t^Vt)) c^jJ 

fQiP j ifl&J jjJ ^1 OL-ty j co 0 j>r\^- ((jw jdl)) ifeL- 

obi ^j>- JaJ jCx>- J* j ^liAl j>p IgjfcbLi j tAiULl L^i jjL ((4jL*Jt OL*Jl» 

ib y lJ^L-I 01 J jVt <U^Jl OiA <.((>- jy^.bVt)) a^L^ j J^Jto 
5j j^lj oLLs^Jl ^ (( jjJLw« jVb) 4j*>L* i3 Ji^ 01 j-^j ((4jL>J1 OLvJ!)) 

iftliJl 0L-JI) S^y J! <^it . Uu JiSfl 
,(((2bUJl OLvJl) is J J>%J ^ Lgjl 



((Eosimias)) rr^LjC <5L> y — 4 
^ ^» ^l>- JiLio UjUjj j tiiLJl jUxiSfl JS" \>^> 4jui ^Jl o ^xiJl ^ajj 
«£ j^)) oJj:. L5 *J^i jLU ((^^jjlT)) ui^. Chris Beard ((^ jo 
c5 jl .Carnegie Museum of Natural History in Pittsburgh 
.LJ ^ J^r y ((ajUSI 0L^;t)) ^iJ ^LiJ-i J j^V^ of jh\ dJla 
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^pygmy marmoset S ^J^l yVl oLUJl S:> J l^>^>- 
AjIJu J,l aj jiJ-i oJla rtJjU £>-yj c 1994 ^Lp ^jwilt ^ LgiLliffl ^ ^1 

Aj jJl^l dJ^J (1)1 44JL^ tl) jJU 45 (J,l ^* t^L^wjJ^i yvOjJl 

LkJU- ^Jaj :% f lS jjl^Ji jJJi (Ojo» <Ju*jj .((Iwbl)) ^ ■>U5 yu^l 

;aj yLU Jj> 4iiI?I c^JJl f ^fill )Jl* 0 r-^lj .(((Ij.UJI OL-Jl) 

.Dawn Monkey «<^UJl ^)) ^ ^1 ^Eosimias «^W*Jj^>) 

c£y cL^-ii aj yi^L auUI l?LLJl J^J ta^L^j^l)) 

C->L$ (? ^J U ((lilill DLJI)) 4^J V Aj yiA-l dit 01 p^i*J 

A^ yLSl oJu* cJliT til Aj! » g Jaju c£y t _r*"^' c-JU-I ^JLp LoJLj .a ^JJl 

)) o y Jj^S r aLL<J! 2uaiJi 

((^LjTJjj^l)) cJlS* 13} .((jw yjl)) j ((JL* y jSfl)) oL^I j^l _ jUu 

^ jjli ^juf «ig~SJ j!) JjVl ((JLUJl jLJl)) JjuilL 

<+h*J> jl JL4 L«JLLP ^ZJb JjJ VI LIp C^^J j»j J - *JLa j Lla s^lyr I - ftp 
0J*>lp .0 J>\ jl* JjJ jl C-Uj i^Jut^sJ i J,i ^ll>o ^xJl jLtll 

J5Cio L^l cJUo Jui a^?UL| jl?Lll cu>o ^ Jj! ^ j jJUl 
Jaa51j cJV^' cui^jj cl y^j- 4 (JU>^il lijb ^ cyl> J^^J L^r^' J c (*tp 
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6* jJuil SJLU-I 



olyb- ^Jl) jkldl ^ JbJbJl ^ 2L*j| J\ oliUsiTVt ^Jlp Jl 

V ^Jl ol5 ^U-JJ v 1 j^VI J-^-Jl ^Ijj US' lit cc $ a^U 

? ^»Vl l*i* jix^ ^li tlgJ c-jljLil (^t LjjJ ^i!^ 

LdjbJJ Lib 4*JaJl j o j*j jl ^Lil ^ d^Jb- Li . jik. JiLij 

(c-j) jl^J-l oJL* y> (!) jl^J-l jl J yj y ^ VI cLjJUrlix. 
^JJj c Jl&V! ^ jJl ol jh*- l-J\Jjs£\ f bl jSLtj 2Lq ^pJi* j 
j^aJ OS (!) jl jl 

^ ^ cSLllisSVI ol>U ^ ^Vl diL- V .(v) J! 

tol ybU JS" p-gi c-^aJl Iji^lj .((3.3 jiiil -j 

(dJUb)j 3i jiill oUU-l 

^dp J5^o J/tfl S^U Kjdjjb AA*^* ^J 3 ' cl859 ftp ^ 

jl^j .Jb-I a5o^2j tjlUJl l$Jp ji\ J^-Jl y> j^kJl j! c^^jj 
^ jUjjj)) j£. c *JlJj| jJjJl s^UIp jlS" lAj^J} (jwai! ^Jl Jo 
£jj£i!l pLJp j US' ^ ((jijh d\£ Ajij^D) J yr* 1 ^ 1 
£jj^r)) j^ Lolti laic cLJlk) ^ <^jL>- it jvaP ^ 4jTJl1!I ol yU-l j 

,^2*Jl jjy ^.jjjl g? Georges Cuvier ((j^ ^S* 

c(^) <i ^UJI Jl Jy^ OS (I) J ^UJ! jl jl^ lil <st ((^jf)) 

(!) l g < L^u jlS" ^Jl Oli ^kju ^^Ip ol ybLl Js5»— iS o\ Jb 

.dLIi yl^j jl c^Lp J^-io t^SOj .(^) j>-Vi L f i s^ J j 
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jl uJu^J 0 j£j C^iJl Cf&h jJjU C(( JJJjb)) j^Pjj US' C4i^i j oUI 

— ^Ip JSCio — ^>c>oJ( aJLojJ t ( j^?L>- JlSsJio 3 j^U ©3 jiiil olii^l ji o ^fxi 
oUI j-j>- y>c?-tJi j>J JJ; ^ill oUl j jS\J L<S cOjjJ-l o j^U o 
2U*lsU jkldt JiVi JLp 5 J j5o Ifjf ^rj^ Jl to j 

jjf Liu: U~lp j .cj jjbLi 2lUx^ cL^Vl ^ >>^5l l^J jj£. ^1 
tjJlJJl jLJ^I j caJIjJ! ^j^JIj tAj'^ 1 j^r^ 1 :olSjL>Jil ^ oJbJi>- 
OA 

Lli* UU cLs^jl o j j^oj j-ojj jl Jl tdJUJb»r ajlj ^S'Ut ^ L^ojj Jl4 
ipjuo cJy^ JLSIjlJI oli ^UJl jl ^^uj lJufcj .^IjlJI jUJ^I oa> 
^ A^ij ^ J ^ ^1 Aijc^ yjiJl ^jJl JS UTj .>U^ Jt 

I lg-ip j& j£\ b jiill oliU-l l£\ - ajjJUJI JbJ 
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5j j-Sflll iiU-t 



jf Jb V . Usju Lfjajuj 2LJLaJl oli olS jJUJl V jL£J jJl ^yJl ^ 
OL) ylJ-ld cAjUJLS oJU>- ^P oii Jj'V^I dUl Ji* jgk" ^xJl Aj yU-l j 

oL^J^Jt y \ ^ja ( ^ r <waJ ^1 _ oLjJLiJl aJL>- ulj^-l V) ^ La 
(ju iaj^j ^Jl oLLs^Jb j^oJj ^Twli jl Ijocs^j Uj^r jl C^jj jl ( w .t ,/?!| 

.If* ^ Jl L5 x^J ^Jl oU jixll o» jv^ ^ c5 y^j clS->Lp *l jo 
jjl jJl iLL£ ci~>- caJU^I ((IwLjI)) jl j^Lj V t jJJi j& 

<_£AJ| W-^oJl jjfc llfcj c((2jUJI jLJl)) 0J>yj 4^JLi!l £j ^Sfl J^l 

L^IjJl! cJ jJl jl>- JiJ ybU dJLiJ I^po; cjU^I j^VI ill: ^ } 

((IOjI)) 

^ (^jJl ^ c((^»jjjLjbVl)) <S*>L* ^ OjJL>Jl ajUJI jLJl <b J 01 ^ 
o^p ^.((^ j^J!)) 0^ ^5 jl oVI .l^-u Iju>- 4^?L^- ap JuJ LgJl 
- ((ajUJI jLJl)) 0^ y Jl <J-I oIjj'IS^I ol ji*Jl ^ JuJixJl ^ ^^ip 
^>l j JaJjJ ^!l (( ji^A y> jSfl)) j c LLc olIi^. ^ y Jl 

^ ((^Lcjjj^l)) 5 ((^^^cjl^)) Jij .(( ^ j^l)) 53 
J5dj SoS'y j^pj cSybu A^yLLl JJVjJI of ^JL. d->- c jl^fl J-^L 

((j^jjjLjI^VI)) ^ J Ji« : aJL^I Jl ^ b>J L ^JiJ (((Jbl)) jl JLj 
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?Oj&»iUj«tJUl))U 



jt-w^i? dJJ-^ .^c-Jflj J^Lto IajJ: ^rJl toJ>-l j j^JlH oU! y»>- Lgj ^ojj 
cu5 jJl ^ ^-^j c((4jI*JI oLJi)) 02 ji Jl L^-ww^ ^1 oLLs^Jl (j^v. 
ojjjb-f LJajJ cjU^-L .jjkJl BILLS' ((4jUJI OLJI)) aJUas JbJ V 
L^Lt>u J^Lij 2jlJu L^J j toJ> Lo ^Lp Jju ^jJI oljU^I ((IjuI)) 
J^Vl o j^J l)I cLlU j-* j Ji L5 ^> ^ y» 

LgJ ji? £-^j toLJ J\ c~>\s>A\?^.a Jb4 j»lJj>t^l Lojl lil c^j^l ^ 

10 L jJ*j co-b-lj JA LJ^i U JjJJl ^>-l 4j>- jjt ^^IpI 

Lgji juiju iJd ccuSij L«wUp sJLj^L* /^5sj ^1 L^iSsJj 57) oU? jj 
j! j*p .(p— 60) Cr* J! L^jk J-^r 5 ^ Cr^ 1 i>* ^ 

jjj Lj^iJ JjJ Uj CJl^ LgJli jJJl *JU-^ Jl J^aJ 01 IgJ IjJti* 

AJli cOjjJi IJLa Ji ol jj-l tilJi J^j \jk Jup ajT j^p )\ u5 lp*iMij c(^S 

.L^L^t 15 jjjsi ((I Jul)) JuJ cjUa^L (t- 5 ^ ^ 

«|JUl)) 

CO jjL 4^j>tJ J-^oJj LgJt Ljf .aJLJJI OUI j-J-I j jXj jl aJLoJ>-I C^^JuJt?! 

LiJUL C^l*J Jij j-flJLj (J¥ i jZjy^23 ^uilj C 0 jJ Jj l- ^* <^»s_o^-j 

j^^J Vj .^tjbJdJ jjJL* J^ij 2Lfe jjb-J.1 ((JlUrl jj-s^)) JM>- JjliJ-l 
^ail O^UaP ji Jj>ri ^ ^o^oJrl ^ip ^Lkxii Jyt; (((Jul)) 4j yi 
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.^J-^Jl JUaJMJ c(nuchal crest (J jiiJl cJs^ cS^O 

JLp bJkj OL-Vl ^ ^ijb jJl oliiJl jli Ip JSCjio ob>U 

oLiJl ^w? t j^-VI ^Ipj ,yl jill oLi-t t-j jLv! ^* 4P ^ ^LScJ 

l$Jli*>U c Jld! ^JLp ^js^I <J ji * yJl J c^jLk j^- 

0 j+a*2>*&\ <up CU>^ U JiC LgJLSOj js> (jjd ^ Uia^I — ft* 

cU ^P U cVjl ?«IJbl)) OLJj ^waJ j! ^k^J bL. iiUU 
OL^Vt jl O 4iJJLli oJaill 2bcJt,Vl 01 £-« c^jJ ULJ cJlj U I^jLjU 

a^Jj^ cJlS" JJIU ^ ji l^jj^ jjajw ot US' 4((<jUJI jLJl)) OU-I 
Jj y ^ j j ^ ^ ia>*£ ^ LgJ? j^p co jots^ aLLU ^Ij cj-^JI 

. j-f^i ^Jl j>- ^Jj Ji J jjLJt JUp U ^p JjSo j! (( jLvjl)) 4jt^l>- J^p 

l^-^j Lo^ c JJji^4 (5 y b jJt^ c3 -i>-^j it 4 OLJ^I OL^I ^ 4^to 
oLo5* ^Ip (jjJci\ Jl 4j>-Utj L ^J Lg-^Jj Jj>- J| ^ip 
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, jju Lo-j La ^5*jj l3 u^JtJl L / ajlJ . 
jLJ)))j (( j^jjjLubVb) j-* JS" ^kl y £• 4jtl?L5Jl ((iJbl)) jLJ jil 

Jl jy^j ^ j& ^jVb) ^MvJ aJLlJI ^L?( yi\ l*\ .hi j^p j 
, Jr J$\ d\jJ- J* ^6 (I (I Jul) 2b>Lt aJu* . f L.Vl 

^f\j^>\ jIjI Jj>- jj Lo^LS j t .^LLJlj e£ ^ixJl <j>>^l J- 4 c_Jt>- JS* ^ iaii 
jP q jLp J jf J,} J-s^ajj Jj^>^ C-r^ tLo^j <b j^r j-« cJl jUj t jJJl 
jLJ oM? LfrJ OLJ^I jf J<4 caJUjJI 2Lj^LJ| j^j .0 jJk^> Jitfjf 

U . JLLJlj LUJl j^LJl ^ c^-Jrl J UlJbJ t^U* 

L^jjJi c jLJ^Ij 5 j^Sot Si j^'j j^JuSl jlLJl 3wLj>- jJl oUL±l^V1 

2Lj1jJI 2dU-l JU- jlLu j .dii c_Jl jpt ^ lJW ^ jli^-lt OlL- 
Jl 2L^Jbj .((^1 ^Wl ^j^JL^)) ^1 jlail l)Lu-I jtSl jl oJb-lj JLli! 

,((tJbl» ^Jj ^ ^jbl ^1 ^kJl u^JLi; JitftJ^t >>^>")) 
jlS" t^^JixJl Ji^f!l ^ ^jLj L» jt^jij ^Lp Ig^iJ cpLlJ ^jJa^ 

c-> coLJ-l t-j jJL»! <j~^oJ jl Ji cA-uiJs» jJl a^LJI L>c^lj 

jLdj jli^iliU j^U. ^jlj C L* Jb- Jl jwai jjJU (((Jbl)) dil^ 
t jiill j ijL^V! aJLp 6 ^ 0 <LiU L5 5C^'^I J^JuJl diii Jtf. Li y^j 
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UJLw^r JLf ((tJbl)) j5J jl j . JLJI j f JuftJl £y 01 jjwUl JLp Jaii J^jw 

.(( iby ^ cJSLJj loJlj Vjk aJLJI v-Ul 
^JJl jvaxll dJJi olijlis^ ^>Sl Sjj-msl> a^jlJI Aj y ((I Jul)) Ju jJuj 

Godinotia ((LJ yo yr))j ^.jjjVt Jj-°*^ J^* :< ^i lst*^ j- 4 
4jjljlt Jl L> ^5J^yii)j cjot^» j^i oJl^LjjIU .notharctusa^-^j^^j 
OLJl)) v^J V /^J j col j j^JUl 4^xJ jJJ3 J ^3 J ^^^Jl 

LfrJ cJtf (dJbl)) jl ^r^lt j^j c^jdl J5li jj.U^Vi ^LgJ J^ij .((*A*Jl 

. jJl oiJxJ AJL^iil j»UajJl ^metacarpals oL*i~Jl> 3J jlL* (flgj^H 

_ ^JiJl ^Qap - Ajy f UaP cULc L^jJu ^ ((iJul)) L*Ji AjUuIj 

tOJl f tgjj Ji*j <■ j^&l ii! Jj^ tf 3 JO 

aI^u c JSLxJ! A^ ^ ((IJbl)) ~UJj .f JliJl A^lj Jl ^^uJl Aj jtjJl Jl JLlCj 
.^JL£- V yUit ^j.U^Vl yflaJ c<_£ ^1 o^j .LgJ A^>-l ^ll ^JliJlj 

((otjj-<JUl)) ylyj 31 U(jj-oJUl)) Igj ><o ^Jl IL^iS LjLp jl4 ^-^1 

jui jiiii ^>n j ci^u ji sjji, ^ju^ /\ 3 
j^j* jij j&j u j~\ ..(^l^ji c^so^ 

.((Ijj-oJ)) CUw-J ((lJul)) jli U(oljj-oJUl)) ^4 A^ 

^JlT 131 clfrJ UL- c^JlS' ^1 aJ*>LJI L. ^oU^i] i^iOt ^jUJl 



288 



? Jj& bUj ii\JoY» U 



?((l*b!)) *U*1 U 

^ Jjuilb aijyd! ^ ^-Vl oLJjl ^^ju ^ ((\Jbl)) <bbl£ coj^^l ^ 

Mahgarita *j yi^ o^*^ J^Lc L^^Jr pl*Jl JfsLjJli c^^vjj^I _^a*Jl 
UaJ l^Lo^^j>- *J jZ-SJj c((^L^J)) ^ L^Ip jip ^1 stevensi 
aj^^t^r 01 p£> J\ ^JLp cPronyctice— bus gaudryi h ktlJl 

aJjVi (^) WA' 1 y )J ^ijJi <J «i-*4» 

L^J J! jup _ ((IOjI)) AjyU lJu^J j^lk^ jl l-^j olS* _ «IJjI»J 
cJlS"* ^Jl tgodinotia neglecta ((l^JL>*J LJ ^jlo ^)) 4J*>L* Jl 
-Uj .Geiseltal j tUllt ^ (jr^j^l jv2*U ^-T^ij^ ^ J*ilb 

Or.ka.ll 4*J^Vl bj~J ^ J tUL^ll J ^kJl OjOxJU OVI (d^jj)) 
t((LJjjj^j^-)) /^p L»Lc olLx>J IgJl t ^! y y 3 3 t^JLS-Ut 
^ y u* C&3S^ J)f Cj^ ^$4* c<-3i ^kVl bJ ^ o^U- 

^ Cercamonius 4J%^ <jP dJJi^ ((IOjI)) ^aJb>J US* tfl^^jtfjj)) 
Aijytit ((>• jjAJ.bl)) 2JjLp Jl ^^uj «lJbl)) Ol (( jJL-jf)) ^ £-<^l 

ilJbJl Jl t^^-U a^tj Jb^j cNotharctidae ((Ijl^jUjj)) 

.Cercamoniinae ((^ j^jwO) p--t b$Jb> jlk> ^1 4jj3bJl 

b» j tj^kjl Lu^i L> 4jj^ j>» (^jjl ((jjjjb)) J,ij cb^Jj^ Jl U^iwUl 
L^J c jj^JJl OSJ ((iJbl)) j! (( JL- jf)) ^b>r Jj y cSji tflp J^^J 
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c^f ^ j V Ajf diii ^ (^Vlj t^UJl jLJl)) ^jj oli^ 

?C~fclP JLS* j ((iJbl)) U 

C^Lvl S-gi'UJl J jLj ^JLp ^t^J cJl^ Ljjl ((iJbt)) jLJ ^> jJ 

cjI>I^I i y£ £• o £jUi1I Jl ^L>J *>\i cob yii-l ^ ^JjJ' j:U^ Jb~l 

ol ^jO^Jl) ((^jJl^i)) c^Pj-iJl ^JflJl thj^ ^UJLp JjuL LJjuj 
.^jjJb o yjjj^ SjLp (( IpjJ>)) LLLJ! (jo -^>rjjj ((l-^h) *U^>-I 
(((JjI)) LjJjbj 2^,^ c^J j caS^o^. 4i~L^ Ljjt AjtxJl j*)) 
yS}\ tJife)) :S^jL5 jIpj cAj yb- o~>^? Ujllp \AL Jl cJy£ AiJu^ liljj 

.((Ljjlp I ^3ju^> Jbr jl 4 US JjJ 

oUJj c^O^iil Jl (J J~\ 5 ^ Jail C^")) — (( jijJl y)) 

a ^Ju^jD J^W* ^ cuiJ^l ^ cJ>\j 

j\ iOULJl] <^jU^ jtjJ^r iiL* CJli* j ca£^> 2i~U^> J^** 

l-LJt 

s-j^aJl ^3 c^- ^LL>-Vl tS oLLUJl ( j < a>ti cIaJju 
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cLaJ t jXj ^j^J jwLJl Ju^lij £^>r lI^J t**jt j 

IJb^j jl U_g col j^tj>- L$jL J> ©Jl4 I* J5 J5*fc cJl5*((lJul)) jt 

lljgkfl^ ^ AolJ- Aj yU-l ^ ^>wJj* O— J ^WtflLj C IJ^J 

*Li^l oUji^ ^ I^JLp jyxJl f ^Ji ol ^d^-l bli ^* JbJbJl *3L^i 
Jljjf JStj 015*0 M) ^ ^ lJL*oU^i jl L /tUJ 01 L^rj y)) 

jl Ju^ll 4iL>l L5o;^j tjL^Vi Ov. cJl5 ^ a4 t^-JU^iL 
j j-oJ 01 j^>xj aJjULLL ^^jJLj ji? U j^o jLJiiLl UUwUi .^j-^ jit 1JL* 
ilfcPljS J jjgf Ul5*Ugil j>P iSjouaJI aJLUI oJi^l jt JUjJ^-I (((^jJul)) 

^1 aJLh^aI) Or*-* J***^ ^r^' yiilj ((^jJbl)) jj-oJ Jiu _ (((Jul )) cJl5* 
Ob ,b oJjJ 

.iUJl a^jI JLpI tc5 5 ^jJl jt 

iJL* cJlS' til L. lJUu^I c jSUll ^ 015" tolilj yl jj aJU- 

yc^i cdiJiS' 015* iilj .((iJbl)) jl v-^ 1 -! V V-^r Vrtj^jt 
jl blj t^i L^J! l5 1p IL^r (-i^aJj 01 If! I jJlS^ 015" ((tJu!)) 01 
0 j^J j-o^J 0t LgJ ai 0j5C 01 Jx^^Jsl j^i cdiSiS' 

Jzju ^J- JJ A^LiJt AiS*t 01 ytJ^y^j .S^lj A>^jj ^JJ^L^^t ^>Jt 

oLpj^f ^ o^Lp c((AjU3I OLJl)) Jiu caJjxJI jl _ OL^Vl 

fiJjb ca^UJI JLp j jixJS _ OL^Vt ^ - ouill oSf ^5j>i* 
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62 jJlflll SJ1M 



4^p jtsl J) ^b>u c^y? yL« ji 4^pUi>-V> Jl ^^L-p jSLiu 

>CJlaJ) ji jj-l dLIi jl Jt> JJl jil (ill ; jLxpVI ^ ii^l ^ji? ^J? J J 
ja £1 f\ ?((lJbl)) ^1 I^Lp Lilkf till fjsi jLT oUjI ^ jLU*il 
^ip ULp j jj^li LjI j>» Js- j ?« jjU)) jt (( ja J)) j jl j£JJ 

cJiiJ Ji ((iJbJ)) jli <.Ja> jX\ J^> j-« Ob oLjJu ^^^r A3 yc« 

((IjuI)) JLp j^tl ^ jlj .^tVl IJ^a LjjlpL-o i 115 ^jUuaII J^>- ^jj ^JlJI 
L. Jlp Sin ^biu-Vi *W ^ ^U3t Jj ;a£u; L. s jst U^L 
; jLJ^I ^Lii^L oLJjl olJi JiT ^ j coLjJJJI ^ .^Jl yLiJ 
. L- ^J aiJl 4uJiLP jl os penis -j Aijyc4 a^iip ^ penis ^,^aJ1 ^ j^j ^ 

Jl j& J^ju 0 jJc^aJl ^JLiJl !b ytll Ji* oli j^ii j jji cLa^ y>r j j 
Jl ^ ^^aiil ojJL>o j .2L<Jb yUaal a}\>- L$jL>- 

b J^Jjl j UL^li c ^Sl Sjj^aj UlL>o ^ jl^l J^ii jt IS <. jP\ 

4jJl! j C^^lpty Jy^ \A>- ^ AjJJ J**ij cL^» ^k^u c5^J 

SjLp ^ j jS'JlJ! ^zjlSI jf Li" jJLo col jdJ-l ^JU» jjb U^j . ^gktl ^ 

i^yiai J jl? AjJuLi bjj ,jt->*J-l j^s j 

^iSl jJl S^JijJi j ^xJ coL) ybLl ^ t jL?-V^ ^ j . j»Ji ^Laj 
^jiL^Jl i ^oJaJl oJut Jit ^Js- JJu 1 LjVj cy^aiJl 4^Jip Jb L^Jp j^xJl 
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cjit (djui)) d\ ujlsI; diJjJ .^^Vi 

Lit caJ _p*iJi *JIp ^rj^ j j^lit JL>- ^Jl jl Jl j^Vl 

l$Jl ji^v coUl jj-t ^ (*lp a^t ji j^JiIt jl) j yfiJl (jji h y\*S\ ^w-jljL! 
cJp ji\ j ^S* A3 djj jl j&i V .aj^J-I j is>LtjJJ j j^j IgJl ^JU- 
o^ r S' L^ui> c^JlST lij VJ cjl j-oJi^L j 5 ^j>-U^ o j-^? LgJ ^y^i J 
L^PjL Oju VI c UgJ dJJi yt J cjpyi j aJU- ^j) a^w ^ j 

V .(SLJ-I jJ tliJl ( JLp l^Jj^i ^^iaJ^^j^j coty^ Sop ^ojJIj^ 
oli iIoj^j Jjp LgJ Jj^j j cL^ij ^^Ip iaiL^- jl ^ jj^l j u^"^ 
^^Slij j coLLikll aJL>- cJlS* ISI VI c J>Sj oli J SjLk j 

(jjJLxIl jl Aju ^ j jUaJt Jji j JjVl jjy L)t Jl siJJi JJbJ £^ . 3 JL>- 4jJUJ 

((Ai\j>y\)) Ijl* ^Ip jLajo U5" cAJljj>tj Li Lo^Jy jbLlSC jjilSl 

Jl L^JLj . jJLSi ^ j L$jj ^S*i JJu J^*i**J L$Jt SI ctpL*l IajLp 
J^i-I c-jL^o VI jjJbxi) o wLj>- jJl J^-^Ji jli CL-^Jai LgJ ( j^J ^Jl cjUI jJA 

V cJjL- j* j^pjII cc-jU^oVI siiJi jli cjJlSi j^^' cj^" J ^ oJ ^ 

.aJ j>ciJl ^ j»jV j^l ^JJI jl 

?((IOjI)) CUdii 

aL^ ^ ^ (dJbt)) c. Ifc lili ^aL>- ^ jl Lip j^-l Jj^I j ^iJ iJlifc 
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aL ^kJl ol j^wJl ja ^ J\ ^Ip j .^kdJ C^V j-*! SUi I jlgi c(( Juw^w»)) 

4j yU-i Jl <iU?l tEuropolemur (( j^<>J y.jj^h oIp jJ aj^j ^ 
3 js>Jl jl ^ ^1 ^ diJij .UU Ifrip li> ^1 (dJub) J iJLl&l 
^jJ cJLf 1^1 oS^i! ja j c VI y^-VI V 1 >^VI oLUJl l$k^ cJl^ 

olJuiS'I Ola j ((iJbl)) J c^jwJl JlJt J J jL~iJ! dJJi 2ubr^l ^4 Uj 

o j>>*Jt ^ <v ^ouii cJjj Ujj jVi L5 ^p ^j^j ^ jU^S^ 



^ cl^uL' 2LiJaJb Ljji^ SylkJl o! ^O^U jl /"JJIj j^JbLlj .^Lil 
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?Jj$JbUj«lJb1)>U 



j j (((Jbi)) 3L>- 4^23 ^L^^kiwJ c^k^l! (jr <Ji*Jl LgifC* J*>U- 

JsU- jl* j J-oJLSl 3 ^3 J j-L> JjLa ^ L) yij CUjl^ Alii t^USjl 0^w2i C*JlS* Lgjf 

J*iJL ((\JUl» ^JIT ^ j t f UJi JSLiJi j p^i-l ^ ^ dDij c,^l 

c ^>-l Cj* cJtS*titj ?oLJ ^Jl ^ ^>-l Lp jj cJlS" jl . .j j-oJL!l 5^ 

<j ^1 aIjLp cJtS* Lgjf jt . .o^^j^ cJljl* fj j±\ aL'Lp Jl J^i 

?j^Jl . LJ liJL> U>- ((iJbi)) 

U(^Lo-^jjJl)) Jl ^kiSb ((iJbl» aJ l5 *juJ c^JJl cJ^Jl ^ 

c((4jUJ! jLJl)) !o y A^iJ LgJl ^Jl oL^Jt ^/^h L^jjJ ^il 

^ ^Jt <,i* jJuil ((S^ jiiil 2uU-i)) j J>Z c-^jSft Jby U^p jl US' 

.2 j.fl.O.-a Jl*J 

^ ^tp Ji JjS^j jl juV - j&J\ LiL* _ ((ajUJI jLJJ))J 

((AjUJI jLJj» 3^ J ol yL>- jl ^ lII^Vj . Lr L r ^jj^t jv**Jl ^ Liy I 

J^j ,oU ^J*r qa 0>jLT 60) %a C&tij J^ 

c^JJl - LiL- jfj c2L**J^Jl 4j^LJi ^j^- cJlS* (d Jul )) jl I j>3 jlSU 

c((oJ^-l)) t_w5J L^J-P ljiik> ji j j-^^j diii j J^i 0\ jJ^ .j>-\ 
Jj .((UjJI)) l-JiJ IjJLp I jiik, jl ^ j^>r y>o V ^ ^p^Jl JLp 
^\ ^Lp Jbu ^UxJ! ^Jb-I JLp j^I J^Jl ^ ^ c Ji ^»Vl Ji^ 
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tLjJd yl ^ill olj ybU Js^w £-<J tc5 j>»i 4jLJL>~ ilLjb JJsJ tdJJi 
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^*tf((!jbl))£0& 

.oVI l^U <y*J 5 jy^s Jl V o^r^i ^ 

t j^Jl JS" Lkji y i5L* jl l^LP <_jliJl ^jJl J^liJl U lJlJU^J j 

jO Lc. 4^otjL4 4 $Jlfc ^^SsJ j . JL>-I j J-msI (J,! Ix^oj^r j jt-gJl Ljf 
ccu>*Jl J*>U- aJI J-s^j jJl L« ^^^^ cui jJl ^ k>t^Jl j Js>L?-^l 

jl ^^jli U5* tL jU^Jt f^*r j u,. ; mo JJL>o jl ^-1 oUjIS' aJLp ^JJcJ V 

.JU*Jl jrJ>li olj ^ (3 ji^il 4i>- aJ yLl-.J ^jJl jl^Jj Jkj 

<Li £-« AljjLLa J C 4^Lw4 Ojj-s^aj 4j>-I ^>w*I J t^UL^I aJU-P ^yU 

Jja^r tj>- Jl ULv^ Ji j j^J tSjaiJl oJbfc Jl J^aJ L»JLp j . CjL yii-t 
uiLi^l ^ g . »j jl J^i>til ^ j caIoj^II ^ tlj^-f Jl <uiU*l 

^JJJ^ ^Jjpr)) ^i^j (d^l)) J 5/^11 JjVl u-J 
j jiaJ 2Uai ^ 3 jjL 4jlS0 ((lJul)) jl Ajua^ Jl uUUJl *Juj j 
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((IOjJ)) cuii .LJ^- V-> l ^- 1 lisj^t ^ LjJLp jjZ*$\ f dJUu V J 1 ^' 

tj^>du ^ii^ dJi l$J OlS" US' cj-oJj OtS" Lg-£ 01 l? 1p J^J \*s>^J r \ 
j ^LJ aJ*>L* jj-o-s^ Lg,*.^ LdL*>- ^Jl ^» j . oJipLiSi 2JLj? OL^jIj 

OL-Jl)) Ijj ajL^J ^ OLJ^I j5CJ j t^UU l^i ^ ^ ^Jai ^tj^U 

oliL>- J oJb-l j jl c^i jjVl (Oh J-^ j ((I^jJ)) 0i j-Lj 

j^i (I cUli L^ii. £\y\ *j>rj Cj >iJl J L^J! ^sJl j}\ 

.LJl>- pL^Vl ^ Sj*^ 3^ yill jl yill jl ^-bLl ^^JJ! 
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((iJbl)) _ (<J~-*0) obyb- <i - iijtj^'J u^r)) ^J^HJ 

l5 1p Jklu Ljf cJJl J jLx* ^ SU^ Ajji^-t oJl* Jit 01 dUi 

L^ip jitf JLiiij ((IOjI)) J ^^JbJl - oL*J^Ji Ob yi>- JUf 

0*>U^Jl £j jjVl j^-I (Jli^l f J jN\ J^l ^)) jC^ Js> 

^ai; oLS" ^ o J^j ^Uj OlT c2008 ftp ^ ^jL. 

iDLUl ll^j jLcj UJj .diiJJ c^lAl cJ^Ji ^jJL^j cjIUJi Jl (((Jul)) 

£ ((^'y u-V^)) t>* v - i ^* - lT 0 ^ 1 J >* 

> c f ^ 
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OjJjJI _ (( jjJ)) ^ ((/^^ j j> Liii%1)) . ((OyL^-)) ^ j£ c~*ai 
Jl S^pjJI <^rj t2008 Ji^l .ttl ^1 SLSJU^JI 

Ll* OLjVI c3 yii^l JjuilLj ,^>*Jl ^ ^>-j jj-^ c**>«-JL ^ 

t ^Lu cJj ^ tfrlJJJl JjLli) ((tl^-pr)) KfJjj-*» ^_~>tJbu^l cUJju 
^^2^1 j .(( jJL jl)) ^ aJ'j^I ^1 JJail ^JLSj t^jJl cjjaill ^U^kc. 

t ? t- , 

(Jb»r }U5 bJip OV S((lJL>l)) J (((JvL>-)) LuLL* 3 ^si ^ 
l)I aJLp ^j>*j jjI iSjOj ji j tULli jf L$J jj-s^? 1 jwUU ^U^Vl 

il* La)) 

lJjJL ^aif OjSC 01 j^j: ^^Jl (JLa)) : JuJui ^ jwU jjjjfe)) <jL>-1 

.((3^ y&\ oLiLLl jl^I Uj Jj cLJ 
J^>j Ui^ 2ulic, J jig- VI L» ^^^1 ol ((^y^)) ^ cAjIaJI ^ 
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flUiI((Ul>)£JUfcf 



Sjj^all ^ j jx£ j^j tjo*-^ jLjlj _ .E.T j%-Li 4^a>^ Jju _ J) yiJl iju 

((jji?r)) ((f jj y)) L.-^k^l o) J! J5 - ^Lp 

iai-ill J*>U- ^ v-jI^jSTI ^ aLmL- jj jjb)) ^3 j «lJbl)) IgJ Jiy cJlS" 
jt-ij J-o->o i^Ju>- c-jLj ^L*l L>t^l ij^lj t4j2jb^ ^-jLL» olSUaj OwIp 

.24 

A3 yJlj CJlS'd-^ ^ J CO j^ty ^lliil AiUaj ((<» J j j-*)) <^Jl>- 

. 1 gJUAlLa ^ 4-oJ>w? oJ-JaJ^ 5iUl?l tJajl ji-i ^L«l 4P l^Lt*" 

Igju a^-lj ^ joJl v^^j 'W^J u^i^ 1 ^ J! (( f Jjj* }) ^ J 3 
s-U^lj cSxjaill ^^Lp L^-s^jj j^ j^l? j«-5t*>" ^ cJlS" ^Jl cjLj j-a^-I jJ 

.(( JUU Ul j L( Jl» r^Jli cJ^a j 

^^I^Ij^I^SJaJV^IpjJ ^LJjVIj y^L^((^jjjjb)) o ^ 

. U Ip jj^tp j ^ 

aJj^ ^ ii* «c~~oJ jj OjJjI)))) cJi^il S^-L. j ((^ jjy)) ^ 

0 j^- 4jl c-J j cLp^t ^1 j»*>^Vlj l^lS" Aii yc- J*>U- ^j .oliUuiSTVl 
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((jyL>-)) ^ oLpUj>-I iwU- ((c— vjJJjj))j ((fjjjJ*)) ^ JS* -Lap 
.^lUil L^jlp cJux^Jl <J^jj ((I Jut)) *]aiUJl oLS' 4Ju5Ll 

jP c^LiJi ^ Aj jljjl ^jfc 4^<JUJl 2ij ^1 j j£j jl I jJLajI j 

p g. J JLij frULJl ^ ^LaIwII JJb>Jl JftUaJl AkUjj ((iJbj)) 

S^LpIj dJJL-^Jl jJljaS'j toUj^ ^Jl h»* ^IjlpL ((fjjj-*)) cajljJ] 
o jI^jj)) j ^(jj^I y)) ^ J5" J jtJ . jLi 0 Jt^^^ 
jjliOl J jij ^1 aJLjJI ^j^J ((d^— )) j (( jJjj-^Jj j^r 

j^il jjl ^ ■ J <7'> cJ l3j^*> CjJLjJl 

(i! ^ *J y^" 1 J J Jj* Jj' 

7^ 1 1994 f Lp ^» j Ip j jJu (j^Hj? j Aj^ 0 ^ ^JLj j ioLJ ^Ji 

S - 01 yVl Jt 5 J* W 1 *^ 1 j* ^Jl - <^oip ^L-j (((* JJJ^» 

,2Loi*Jl aJL>- ajlas^ lJLL^I p fepl ((IJbl)) ji i3jJu aJI j^p 
LgjL^Lc ^-oip a3Uj '^jlSj jl ^ j-s^ jil Ujb ^ Jji 

tU2P) J-^n-^j ^^j j ^Lj& cL^Jl a>-jj ^LSlJl (j\ J X*^2j jl 
CjLa^J ^Jl j jiaJ j c ^L^jj^l ^ajJl ^jP <L^jLJ ^jj\j^>- ^WirT jjfej tjt-U'l (Jj ^ 

.(( ^s^Jl Ijjb J 
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Ujj t ^dJl «!Jbl)) J jSO jl jJ ^Jrl ^Jj t^i'tijJl 

aL~L* lz <L>s^l\ J-y5 jJl oUi>- Si yS, 0 jjiJi ^LixJi Jl 

^pj c^i'ljjJl |JLji!l ^jj^ Jl Sir David Attenborough ((jj^jlJI 
oLil ^Jbr LUp jl cJj Ujlp jujjJI ^^Lj o j*J»)) :Stil5 ^JJi 

.Aj^Lp jJ> h yo- LjjL [^Jl^jj ceJLtiS'V' 2L«U->- *>*culj 

^Jl ^Jjvail 2L» jJJl Jl Iju^ t((Ju£ j ^>^- Lgjl)) Jlij 

^^Jai^lj . Lg cvLLp jji^Jl ibli^Jl jj^j ^L^JLxit cjJlpL^ 

3 Op ^L^ia! AijwbLl olitiuiS'V! J y>- oi>^Jij ^Cpli^l oLiiLit 
L^Ip jiUi ^sll ^Sahelanthropus (( j^Jl oLA»T» j if^U^I JJL- j c y 
Homo floresiensis (i^jjb OL^Ji)) dJiA^j cToumai (i<jl»y)) ^\ 
J iUJ ^ Sahelanthropus yi^ eJLiiS'l .Hobbit ((cuuy&)) jf 
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3a jM.\aJ1±-\ 



fci* Jl lyu i2002 ^j^j 2001 jjji uy U o j^iJi 

University of ((-tJI 4juiL>- ^ Michel Brunet ((aJj J^)) <bLi 
c joJJ J] (jr^ * viU3 l)I Jl - L-Jy ^ Poitiers 

l)I ((ojyj) jlSipI .(((^jjLoJJI)) ^ oL^JjJl 3 ^L-JaJl Jbu 

Milford ^Jj ^j^jLLo) ^^-lj j^j cULc 3 ^iJl al* a^jUjr.l j^f^i 
1 yol t((jjjui%4)) JU-bfj L^r jJp ^ ^^^dJ Wolpoff 

o^jyr ^ lJi-^s ^2003 ^ J* LpUip o JbJlP clyrf LgiLliSH (J j^j 
Lou&j tL^jJjjjjijSfULip jLjI^w?j!j . v^j^^'FloresCC^j^li)) 
jjJJJI - Michael Morwood ((^jj^ J£jL.»j Peter Brown ((J jl j^.)) 

- CU^ 2004 flp O jJLvf ^ OLJU^llt IjUb 

<U^>o- ^^jb^j ^ <d l)IS" j c(JL>-I j j^) ^IJLSI 4jjL> J jL^il I ijb d\ 

*Up ^LLeeBerger(( y. J)) Oli cdUi^^^Lj .«l>Lj^I 

'j^J 05 "^L»Jj - £ jV-^Lfcj^T- ^ (( JJl^v y JjX)j)) A^L>- ^ jj JjoV 

jjJJl jdJl 4^j^4 Ji^^^OlTJj tUl^l>jJ ( ^^((^ J jiiDLJl))0! 

. <LoLp j^p aJLi^ j^t^L^i J-«*r cL« v-jI ^Ja Jgl ^ g ;l ,^1 

tj^pi^Ul JjJrl j ^Vt ^L-l Jt jJUJl ^ dn^o Ujljj 

j^ii OLJlj Sahelanthropus ^ y^ J ^i^l JjU-I Ji^ 
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jjwii^j ((I^jI)) h \ ^JJl *Ui*Jl Oli tHomo floresiensis 

* 4 

o ^*-p yLdl 4j>. j JLp LJap -Uj S, Turkana Boy 

2u% fc ^Lp jujj t* Jlu <jl ((^ y» cuiol Ujlj . 1984 f Lp ^ iJl£j£1 
4j yL>- cJlS'j tu^ijt 0^"J Jl A^Mall* ^T^* yiJl olJu c^Lp 

oJLpL, oSj c((^jJ)) Jl^jdJt^ VLo^i ^^Ja^l J^W 1 ((Ij^jj^)) 

.J jVl OLJ^I ^Jr\ 2L,I J<5 JLp a_oi*jl ((UlTj^)) Ajyi^- 
jjfc Uj cSJliii^VI obyU-l L^%t>o U ((lJul)) JUiS"! 01 

LilS* JL*j c^jil (d**jl)) jl .^Ij^l J^>wL^j l« ULp yfcj 
£jjbJl jSLio L5 >^l li JjVi J j-^iJl fjLJ Uj I^jI £>r J JV - d^^ij:.- 
Aki _ (d Jul)) L^J o-iLp - fj^ji^ _/*a*Jl S cJlfT ^ yuJl 

((I Jul)) JUiSl ^i*i>- 01 Jl Ai'U^i co j^laJi dJJj ^ O 

U-Up to jJ> Ijlju dJLtJl JL4 ^ ^k; L5t» :*yJU ((^jjj^)) jIm j 

.((Lfl* 4^bo jt ^S m *jLjb 0l ^JJU bT CAJLalS' 4J^P L^jf ^ij 

^-li^! Jt pLJjJI jo^TjVb) oL) yL>- (Jii^ oliLliTl o^li c i860 

« J" # c 
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. Lljj 4J jVl oL^JjJl 4JLJLJI ^ J^? j 2uJj>- J ji L^ji)) :^Aj LS 

? ^ouij *5 jLtll UiJLJ! (dJbl)) Jj* 
tsi^lp Jt ^ j-^ ((iJbl)) u y- JjJ^I Ob ((f jjj-*)) 

^vajJl Lfclp jtp ^1 aiLJi ^1 jj^l p-k*-* OV ^^L^ j j^JJl Is y 

Jt L$ ^xJ ((Ioj!)) 01 j^PjJ lJj^- *Jl*Jl 01 ((fjjy*)) 

L^jU^ ^axj oV ^oL^JjJl ^SL* ^yyij 4((ajUJI 0L*Jj)) 3.L^ 

bgJL^l j»Jlp 01 Li* t((4jUJl OLJ})) _j oJUJl^ bgj^i^o jwiSJl 

i jvZ*}\ oLf J-i^' L^Jb I^jLaij t4j jjU-I ,JJ i_i yds 3 j^*> 

^ ^JallL j t j^l j^IaJ 5J^L- Jl ^ ySfl l^i US' tLjLp a>-Lu 

,AP j^J>cii oJUfc ^Ij ^^oJLsJl 4ij ji 
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*(OL~j^lj <b ^ju U ^IjiVl) oLjJt JJ (((Jut)) ^Ui3i 

j jSJ Lc.j (dJul)) jl ^UipVI Jl 2blJLfi gi (((■ jj^)) ^ L* jjbj colj^J 

bU cj^i-jl UJU^ JS* L.JUP c J^LU J«J OlS* Jlli jV 

JS* ciJJ Sj**il oU^Jl ^ (^JJt yU-l L r i^ ((\JuJ)) c$ Jj yljij 1 
c^^JixJ* o 1a JjJj t j jxJJt ^ Lg^Li* - astragalus J^LfsJl - ((^J)) ^ 

^ l^jLtJ jiSl jXsi ^calcaneus (dJbl)) s-*^ ^Jip L»l .Ij^jf *>15^ LgJ of 

((SjUJI jL*Jl)) J oLjP t£JL>-) t£ 4j»JLiJi J^-^ ^ y^T 

(( Jjb)) ^y^-^i cJfc>*i* ^ o:> 

^ 4j^l« ((IjuI)) ^> j t-^j 4jI l5 U ^1 ^Jd! 

.oL) ybLl Jj>^ ((SjUJI jLJl)) 

A3j^- cJl^^l 40»UJl o dUj ^ ti j^-SH oLJji jil^J LgJL*4 
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^JUi ai^^a Jl J^i^ cJtf l^xJ j t Up ^ <^ yu U Jl l-bl 

. (( cifti U jup ^ jJLJl ^ J,l J ^ 

cJlif oUI ciilj Jl ill j^l l5 Ip LJb ^UwVt JlpL^j to jJw? J* 
ij>r _ Apidium (^-^1) ^^-4 c£ 7^ J^\^ ' JUli J~~* 

44jjJL^ ^L>c^-L ^! j l^UIj dlj-J ylj^ cjJJi ^ j j Jt j-i- 
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a! Jul)) ol5^ J j>- Lijy* c^JJi ^ JjJLb sJl* ^ ((cuwo^)) j-^j 

j g la « L^j J->tj c3 ^zJl ^LjL^JIj 0 j c j jlalJl aJLJLj ^ 

t 2L*ij^ t^lJbrVlj jU* L. ^1 JjJLl Ui> 

^L^Vl - J JbJl ^ JbJbJb - (((JUl)) ^-3 tt5 ^ Cj* ^ J ^ > - 

£3 j ^ (((lJb|) jt-f-J c^j>-U j-* )) ((jiq >>^>r <-r^)) J 

0 J iJLjfc OLff lil La ^laXb t.3 j^j coIj ^jU* ^ 0 yL^l 

coLiJt iJjfc ^ yLfrJ ^l^f jIj^I (Jul L^j: V o- 4 
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*LiVl J**j co>Jl f^Aju-J 01 dJLUj c OVI cb^Jl jpUaJI 
.((^u^ s-^^i JwLj L« LlJj ^JlJx^sJ o~j>- cJjuLIIj LgJL^? J^. il 

Lli SLJlJb J jJLJ((2uUJ1 OLJI)) ibyj j j^JUl JiO o ^Lai-I 

.^li JSCiu U^u ^ ^ f^JJ Jl 

oL*J jjl cJw?J 0 ^jL>*J JjtiJLj I y\S \ j£j2>\ t JjVl 0 j-<JJ j 

4JI jjl oLJ jJI o-b^lj jS>\ yj jl e^>o ^^aJL^?- 2Lp J jVt 
c^jyiJl jV" ^ *IalJl ^ Oj^j <o j^JLl 

,((3jl*J| 

ol j>^t JLjo j^Lp ^LJUJt 5opL^ ^ (((Jul)) IjlJ Ljlj aj \ (ijiji j*)) jS'Jb j 

aJLJ Jl Lp^jjU ^ ^1 Altiatlasius ^ oU^I ^Jit 01 

^^jy^Jl ol j>p . V y^ 1 ^ LgiU^S"! ^Lp j jJL* jw> j 

c3U^VI L.f ;Jaii OLJ S j^Lp j-- J ^So" 2L^1 oV t Jjb^iJ 5 jjiil *L*Vl 
oLJj ^ OlSsi ((2bUJl OLJl)) !o y i L>- jj? j jtsl JuJ^JJl Jtdl 

La dlSij t Lg-X-* J-^LjCJ ^Lp J jJL« j-J^P- ^Jjl Jl ^JLJ 4^La J 0 ypx3 JU>- jJ 

LjI Uj^-j ^Jl oLmJjJIj ^(J^-^) L^J-p jtp ^Jl 4j ybLl 
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ftUU (dJbJ))^ 



t(2uUJl oLJl) o:y^ ULc l-jj^j lijj coL*J^I Jjt ^ J-*Lo V 

cThe Hunt for the Dawn Monkey (( JJIoJl o ^ 5^ jlk*)) ^LS" 

^ -ijs£ 2brjJb -aJL^I Chris Beard (O j« ^ro^J) olybU jllp ^ Ji 

a^Lo-^j^)) SJL^ai Jl ^1 -Eosimias <Lu^Jl ((^Lcj^jj)) h 
j jL>^ V JLLi cJjil ^ jSO j cLi^ j j£j Uj)) :% f l5 ((^ jjyfc)) jUjj 

Jbjlt Jt cdUi -LSlj c^aJl j^i S j£ jH\ 

^Jj l1L\&\ JTUgJlj ^Url Jj> jjpJl iUAS'j t^Vl 

LgJLS" ^1 plj^-Vl dlA; ol ^kUl iijJU V Llli t Oi J l^U j^JI 
.oLSU>)fl J}1^ ^ VI j£\x o\ tu£c j jl^ J! 

o^U (^1 L^jUJ ylji jl coJIpLww* j (^jo) jl JlSJl ^ jl V II j 
^jJl! aLLS* 4j yb- J y^JA ol jJ^cL^lj^j uV jUxj ^WL Ujbj 

2UaS LJ jl 

^Lt-I J ^ «lJbl)) 4^^5J 01 fLg-J j^5l jl y» iS jij 

Lgjt ^JLp ^ JUL Lf t Lj y£ 4j^p Igj j5" j^jjj Lc.j t j^kJl 

cJ jil 4.a.t,tll j aJIjlJI ^^jUai-t ^ Jif L^j jij c±~*>- caJLoI 4j^p 



^ ^4 j$\ u ail^\ £ty fit! LSI)) :% f li ((jjjJI y» 
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oLo-oJ! ya JjJjJb ^JLoJj coJUL*-a 4_Lo^S0 Lgjj t (J LllSvjT, 

.((4jU]| OLJl)) 0J> J o\Jr\ Lg-Jl jUJ ^Jl 

l\ } p\ oU j\1a £lIl> ((iJbl)) JUiT! of Jl ((^^t^r)) 

La ijUJ <U-J iijl ^ip l3 ^ai jJLj LJ £t-o~~o L-3 4jl C£tJ>- jil ^ c^jl ^ 

^ jjj ^ c^>s-Jl j jj>- oLJ jJl j jJ^j 4^t!j^ jjJj cL>lj ^voj .oJjtj «.L>- 

Lp j^J jl4 L« ULp j tLjax; Lg-vkxj ^4 cjLp j^j>JJ <ui c^jLii ^JJl jJl 
Ln5sJ j . I Jut. Luij ^ iaii 2l£-| oLSl^Jl 4^>! jJu Lui tit j jJ ^ LiL>l 
co^ yi5t j o j^^Jt 5^ ^y, 3JLLJI ^1 jjS^I j jJaJ oLS" ^Ip c3 j5 jJL Lk 

Lj-^P ^Slc ^Jl _ Lgjc^r jt -L^U U( jy^ S:> ((jj^JJl)) j 

J-aLo <£iJl *^iJl ILaIi *Jl j^i jSCo ^ j . jj^I jvaxli ^ 

t JM ^tVl j t V^Vt f laity j c^o^oJrt j OL^S/I jP jJLj jl L^p 1**- 
£• jilji cJlS* lit U wbO^J t U* dit Jt 4iU?t c JjiJt j t^JuS/l j 

U.j ^Jl ^LJi^t ^a ^jj^ LgjT j\ c jLdl J*^ c5 JLp- b y 0 Lslax; Lgjaju 

toLJjl Jit Jt ^L>J)) :%*U dJJi if j**! tj^kilt 5 ^ 
^43 jbJ, tj^jJt ^ tljjJt JJ ^>>r^ ^ ^ ^J^ 1 5 ^kjLl 0 jSj ot 
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.((ALiti >JJ! ^ l«Jp j^l J! ^l^i ^1 £ki5l 



U j~^)b jiUJl Jl \Jbb) c5^J f c2009 jji ^ J 
^jtk4 ^ *UoJl JjLj ^LjI ^ii c L5 ^Uit yiilj ^^JsJl £jjLd! (( ^L-j))) 
U( jJL-jt)) ^ historical Statholdergarden jLJl (( J:> jt>- j^i^)) 

i toy* 

<Jn*j . »Jl>cAI o^jX* , ((c— jJJjj jUj|)) ^v-ijjJl Jl ((^^1 y)) 
.((^jjLJI 4jIiT jlJ jl^^o: aj yL^I oi^j Lil cJiipb) 
Lj^U Jl ^jjJ dUi jjj jJ)) ^ ((IJbl)) jl ikU cJlS' 

c-i^ J^°. ^ Jl -Uj ^^aJj j»J c(( )) ui>^» ^ 

.-bjJr-l ((J^-^)) jijj £ j» <J 

AJ\ jjJl ^ Jbj^JJ ^ 2 >«-' l3j-w- c(( ^L-jh) J] jJlta Jix) LgJo ^ 

JUjll ,1 ^L ,IU*)I ^ Ji>ll f j «U4» J J jty j^jisll 

^^^y^Jij t functional anatomy ^y^jJl £4^51 J^>- oUjjJl ^ 
^ c pathology -^^jJ^IJj morphology • (60) (( Li r , r^yjjil)) jl 
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cJaJjl ouS" ?i5 CJLT J»S J .Uajl c5 oljybL! Jl 2iU^| 

.(( ^Jp (IOjI) JLi ^p ^ gsl 01 

Philip Currie «c5j ^ i_JLi)) u-> ^lil <iJ^ Jj ((f jjyfc)) ^^^ii 1*^p 

di^W^J c((aLj1s> Oi^loj AJLoJl oJla dlJUi> uJj^-)) :((c5jjS*)) 0 j^I 

ol J-Ux Jjyti^u j-^ o jL*Jl oJl^J ^ ^ «Kf Jjj^ 

.((oJl^I jJ) ajljJI viiL H ^ J^jJt ^3 SOjJlP 
.^J ;^JL>oJI 2L-1 jj> ^ ioUJl jL^Vl y»-^~J jl ((f Jjj^)) J»L j 
.(( J ^wa)) 3 yb-j ^^l^jj^i ^v**Ji oJl>«P Uajl Lcjj j ((IJbl)) Jaii 
Cj! j^Jt -414 1 Jl ^Jjfcl ((IJbl)) ^\ ^J-P ((f Jjj^)) yLu*l UJLLPj 

jSo: jJu^Jt J jLicil !Ju* Jju ol UUi dJJi J*i 4ili ^ojJI ^ ^^^t 
c^JJl AJIi jylsll a^j^ii ^LkxJl ^JiLiJ j^j jl j£s„ V)) dili 
LgjV ioLj^U ^Li! jjkJl ^-L^L» ((Jul) j ^5^- j .L^j o^^UJl 
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jyu j? j 4jl> jl Jl jj>o4i^jj ttASJl ^^^u jy^o (^JJi hominid ((OLJ^fL 
LpcJg j L^L^a>^ LgJ aj dill ol jJl j^i tdJUi ^ j c^Lp 0 jJL« 
d^Jl ^ Vj clJby liLLif! L^Lc^j Juoj^ll ((Iju!)) JfCfc 01 

.3 y>r jJl _ jO_Jl -^j^tJ bl>tJL« LgJl 
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* 



4j yb- - ((lJb!)) ^ y d\ c^yJl ^^Ji .5.5 /I t£/M 

jL- -Ai j tOli ji>til ^JJb J^j Llj aL^5 2 y^j Jl£\j { Jlc- X- ^f>H\ 

c<u~jL' c_jjjJl ^1p _ 0L1 ji^l ^UjLp u >^> jt-g-L* j _ ^L^V^ *Uip JuwUJl 
j) 1960 fU ^ UIpI Uaip Sarich and Wilson ((J j~JL»j)) j ((^jL-)) 

.ib ylll Jyj jdJi cjlSs^l jJL5 .^Ip 

/^i t Jlill Jl^ j jJ-b jl j^Vl L£j^ I J^r*Ai c^Lp-Sfl 

j^Vl 4jL jjj^l ycdo ^ JJt _ Assisi • (62) «c£>^l)) ^ ((^r^ 1 y» ^r^ 1 

(^r ^1) .ULkj! ^ oJU (62) 



o^i liUli <(J*r j jp) ibl <*-u* ^ JT olT lit >l ^IL JxiJu 

Liij^ ^ j^ju ^L-^^l diii f Ubui jT - aaJsJ! Jl *Ui3VIj 
oL»L~Jt JS* Ljf jJl LjL>- l-j jJUl LiS j-« il tlg-fcUr 

JS Jl ^ksV j iJjjJlj tali Jij .Aj^LaiiVl ^kioVlj 

Uiij 4JUi^J cUj^-j Lf\L* ^iUJl IJl* 01 tLjjJ j^j .^JaJl ^ 
(^il jil ^ j^-' L>^**£ jO <S j>-\ LpI jj! L*Jjlpj cLjI jjbl j ^LiJ 
c ycJD lilj .jS Jl *^J| ^Jb OjSL* 4( lUU LbUi^l *blt 
j£S\ <u>- fi\ ^S.^y US' lit jt ctt^^Jl y)) ^^Jl 4j Lc. iJJ^sj 

LJLj J Lc.j . LJL y obll^Jl A*] 01 LJLp L5 i t u 4J\ ((^jjb)) 

^ ^ 01 .U IjlJJ UsjI diii 0 coLUJL! ^JLL> Jl 

^ jiJl oi-A Jl* ol-b^l ^ L^J LjV ^>-jJu t ^tUtlb (3 ji^- 
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^ ^il! c^L^Vl ^ JjJaJI I y- j& c^Uil jJJ ^ j jjJj>o 

jJI ^>yJ,l jkLli JLkJ ^ New Orleans ((jiU jjl jJ» Ji* 

cjJUi^^jLPj .^dl^ JU-lcJlS'Ui'Llx cJJJrlo^^^-i 

^il>o ^-3 C^-w^jj^I J^^2JJl 4-?^ ^-^P j^>cJ 4j>cJj jv?Li-t cJi jjl ^ Ijjli 
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11* iS ^ cMayans' cities ((bill)) Ojl. Ji* aJL^Jl Jjdl 

^ 4-<JUli j-^ (^Jl!I j^Jl IJLla jl c J jiJi LuSsJT coJowlP c-Jl j>r ^yj 
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■ O I * II j i7 ^ II jn.n>io ^JLLljj-j _^LS" 

JtLH> .fLc J SI 111 1 ^ t ■ ; h I I £yjjLJ\$ 

ujuL> ^5 j'^-^l fo-L^ o_jujI ; jlj ^Li^ .1943 fLc 

^jh" -II iclij 9-1 J I; d 1 q r J\L> J-O , 0 I T II 
H t <i .n II JJ^LcJU ^-fl .'I 1 i ^9 ,«^ >» 

.a .n »n ^ 7 11 a 1 o 1 1 II ^M_£l j_o jju: a^cJjJI 

«A . O I T II . .7 ^11 j_o jLJJbJLJI £->L J*J9-^ j V m) 

6jJL> jr J_c ^jUj J in -»g .<i in in > 1 II 

aw'U .j o I f ^jLi-^ J in Q X «<) in ^ IL^»» 

V ■ ■ *N 1 ' jr^e-^ * 1 'I V^JJ_JI il i T q 4.1 I ^ >. ■ c 

■ «1 1 Q I 1 II 



J 997 ^Lc oj-aULlI <i ?ol „>» j-o *L»>-J_f-^I 

J VV» > jlj J-di ^0 L^J jXuO .Oj-fcLLlL <LkJL^_oVl 

«SL-il j_9»9 «> 1 11 ^I^SJI «L>ji) 1 r » :> >7 ^ oLuSj-uj 

w^L^Vl jLc-3-^J» 4_c_^j_^Ll i^ in (i tl 4. fi, 9.0^ 1 3 

j-o ajjlaJI L4J jl LjJT 0 1 ^ u»..o 

* >^> » » a I > o ^ 1 <i .r^ II cjIjI^I^ pyi tl 
cj\ c q 0 9 4j al^Vl «i wi .vjj^-o j_c ojjLu£xJI «LJjJI 
j-c ojjL^xJI «^jjJI ^Mjt» I >. q *L<j^>>JLo 

1 i «n T l LjLc fl 1. O9 t l J-O IjAjC^ ,L^J| j 4_JUJUUJ§-Xl 

^1 iiL^s^L .ijJljLo^l ^juo^jJI jb cjIjIj^oI ^ 
aJ ^ < i h T l» u i I o ^ ujLo->.jJlII j-o jjuC 
Lr -jj-jJI j m I ^ 1 ,jjJjjl m Tl «ii>9_kxj>.»9 «<t 1 0 1 7 TI9 

.*i 1 0 ; 7 TI9 4LT9 h V\ I T 



ijr-S u t i > ^ I) ^t-jjLlJ) ui_>»LLo j^S) c_J.fi £JL> n i ^ o a i,i ol <L>Lc-i ^ ■>> ^ ^ q . ft cr i 

,>xt > II 9 .ujLjojulJjJI jQ 1^1 
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